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SECRETED AND TRANSMEMBRANE POLYPEPTIDES AND NUCLEIC ACIDS ENCODING THE SAME 



FIELD OF THE IMVF^rTf Qfj 

The present invention relates generally to the identification and isolation of novel DNA and to the 
recombinant production of novel polypeptides encoded by that DNA. 

5 

BACKGROUND OF THE TNVF.MJ[f^K[ 
Extracellular and membrane-bound proteins play important roles in the formation, differentiation and 
maintenance of multicellular organisms. The fate of many individual cells, e.g., proliferation, migration, 
differentiation, or interaction with other cells, is typically governed by information received from other cells and/or 

10 the immediate environment. This information is often transmitted by secreted polypeptides (for instance, mitogenic 
fiactnn, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and hormones) which are, in turn, 
received and interpreted by diverse cell receptors or membrane-bound proteins. These secreted polypeptides or 
signaling molecules normally pass through the celhilar secretory pathway to reach their site of action in the 
extracellular environment, usually at a rnembrane-bound receptor protein. 

IS Secreted proteins have various industrial applications, including use as pharmaceuticals, diagnostics, 

biosensors and bioreactors. In act most protein drugs available at present, such as thrombolytic agents, interferons, 
interleukins, erythropoietins, colony stimulating factors, and various other cytokines, are secretory proteins. Their 
receptors, which are membrane-bound proteins, also have potential as therapeutic or diagnostic agents. Receptor 
inimuiwadhesins, for instance, can be employed as therapeutic agents to block receptor-Ugand interaction. 

20 Membrane-bound proteins can also be employed for screening of potential peptide or small molecule inhibitors of 
the relevant receptor/Hgand interaction. Such mexribrane-bound proteins and cell receptors include, but are not limited 
to, cytokine receptors, receptor kinases, receptor phosphatases, receptors involved in cell-cell interactions, and 
cellular adhesin molecules like selectins and integrms. Transduction of ii gn*u that regulate cell growth and 
differentiation is regulated in part by pbospborylation of various cellular proteins. Protein tyrosine kinases, enzymes 

25 that catalyze that process, cm ato aa as gxowm Examples include fibroblast growth factor receptor 

and nerve growth factor receptor. 

Efforts are being undertaken by both industry and academia to identify new, native secreted and membrane- 
bound receptor proteins. Many efforts are focused on the screening of rnammalian recombinant DNA libraries to 
identify the coding sequences for novel secreted and membrane-bound receptor proteins. Examples of screening 

30 methods and techniques are described in the literature [see. for example, Klein ei al., Proc. Natl Acad Sci 
22:7108-7113 (1996); U.S. Patent No. 5,536.637)]. 

We herein describe the identification and characterization of novel secreted and transmembrane polypeptides 
and novel nucleic acids encoding those polypeptides. 
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1. PRQ211 fl nd PPmi7 

Epidermal growth factor (EGF) is a conventional mitogenic factor that stimulates the proliferation of various 
types of cells including epithelial cells and fibroblasts. EGF binds to and activates the EGF receptor (EGFR), which 
initiates intracellular signaling and subsequent effects. The EGFR is expressed in neurons of the cerebral cortex, 
cerebellum, and hippocampus in addition to other regions of the central nervous system (CNS). In addition, EGF is 
5 also expressed in various regions of the CNS. Therefore, EGF acts not only on mitotic cells, but also on postmitouc 
neurons. In fact, many studies have indicated that EGF has neurotrophic or neuromodulatory effects on various types 
of neurons in the CNS. For example, EGF acts directly on cultured cerebral conical and cerebellar neurons, 
enhancing neurite outgrowth and survival. On the other hand, EGF also acts on other cell types, including septal 
cholinergic and mesencephalic dopaminergic neurons, indirectly through glial cells. Evidence of the effects of EGF 

10 on neurons in the CNS is accumulating, but the mechanisms of action remain essentially unknown. EGF-mduced 
signaling in mitotic cells is better understood than in postmitotic neurons. Studies of cloned pheochromocytoma PC 12 
cells and cultured cerebral cortical neurons have suggested that the EGF-induced neurotropbic actions are mediated 
by sustained activation of the EGFR and mitogen-activated protein kinase (MAPK) in response to EGF. The 
sustained intracellular signaling correlates with the decreased rate of EGFR down-regulation, which might determine 

1 5 the response of neuronal cells to EGF. It is likely that EGF is a multi-potent growth factor that acts upon various 
types of cells including mitotic cells and postmitotic neurons. 

EGF is produced by the salivary and Bnmner's glands of the gastrointestinal system, kidney, pancreas, 
thyroid gland, pituitary gland, and the nervous system, and is found in body fluids such as saliva, blood, 
cerebrospinal fluid (CSF), urine, amniotic fluid, prostatic fluid, pancreatic juice, and breast milk Plata-Salaman, 

20 Peptides 12: 653-663 (1991). 

EGF is mediated by its m e mhM i r specific receptor, which contains an intrinsic tyrosine kinase. Stoscheck 
et aL. J. CeU Biochem. 21: 135-152 (1986). EGF is believed to function by binding to the extraceUular portion of 
its receptor which induces a transmembrane signal that activates the intrinsic tyrosine kinase. 

Purification and sequence analysis of the EGF-like domain has revealed the presence of six conserved 

25 cysteine residues which cross-bind to create three peptide loops. Savage etal.,J. Biol Chem, 248: 7669-7672 (1979). 
It is now generally known that several other peptides can react with the EGF receptor which share the same 
generalized motif XnCXTCX^CXjoCXCXjGXjCX,,, where X represents any non-cysteine ami™ acid, and n is a 
variable repeat number. Non isolated peptides having this motif include TGF-o, amphiregiitin, schwannoma-derived 
growth factor (SDGF), oepann-bmding EGF-like growth factors and certain viralry encoded peptides (e.g.. Vaccinia 

30 virus, Reisner, Nature ill: 801-803 (1985), Shope fibroma virus, Chang et al.. Mol Cell Biol. 7: 535-540 (1987), 
MoUuscum contagkwuin, Porter and Archard, / Gen. ViroL fig: 673-682 (1987), and Myxoma virus, Upton et al. 
J. ViroL 1271-1275 (1987), Prigem and Lemoine, Prog, Growth Factor Res. ±: 1-24 (1992). 

EGF-like domains are not confined to growth factors but have been observed in a variety of cell-surface and 
extraceUular proteins which have interesting properties in cell adhesion, protein-protein interaction and development, 

35 Laurence and Gusterson, Tumor Biol 11: 229-261 (1990). These proteins include blood coagulation factors (factors 
VI. IX, X. XII, protein C, protein S, protein Z, tissue plasminogen activator, urokinase), extracellular matrix 
components (laniinin, cytotactin. entactin), cell surface receptors (LDL receptor, thrornbomo<rulin receptor) and 
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immunity- related proteins (complement Or, uromodulin). 

Even more interesting, the general structure pattern of EGF-like precursors is preserved through lower 
organisms as well as in niarnrnalian cells. A number of genes with developmental significance have been identified 
in invertebrates with EGF-like repeats. For example, the notch gene of Drosophiia encodes 36 tandemly arranged 
40 amino acid repeats which show homology to EGF, Wharton et al.. Cell 557-581 (1985). Hydropathy plots 
5 indicate a putative membrane spanning domain, with the EGF-related sequences being located on the extracellular 
side of the membrane. Other homeotic genes with EGF-like repeats include Delta, 95F and 5ZD which were 
identified using probes based on Notch, and the nematode gene Un-12 which encodes a putative receptor for a 
developmental signal transmitted between two specified cells. 

Specifically, EGF has been shown to have potential in the preservation and maintenance of gastrointestinal 

10 mucosa and the repair of acute and chronic mucosal lesions, Konrurek et at., Eur. J. Gastroenterol Hepatol 2 (10), 
933-37 (1995), including the treatment of necrotizing enterocolitis. Zollinger-Ellison syndrome, gastrointestinal 
ulceration gastrointestinal ulcerations and congenital microvillus atrophy, Guglietta and Sullivan, Eur. J. 
Gastroenterol Hepatol 2(10), 945-50 (1995). Additionally, EGF has been implicated in hair follicle differentiation; 
du Cros, J. Invest. Dermatol. 1Q1 (1 Suppl.), 106S-113S (1993), Hillier, Clin. Endocrinol. 33(4), 427-28 (1990); 

15 kidney function, Hamm et ai, Semin. Nephrol U (1): 109-15 (1993). Harris, Am. J. Kidney Dis. 12(6): 627-30 
(1991); tear fluid, van Senen et al.. Int. Ophthalmol 15(6); 359-62 (1991); vitamin K mediated blood coagulation, 
Stenflo et al., BloodJSP): 1637-51 (1991). EGF is also implicated various skin disease characterized by abnormal 
keratinocyte differentiation, e.g., psoriasis, epithelial cancers such as squamous cell carcinomas of the lung, 
epidermoid carcinoma of the vulva and gliomas. King et al., Am. 7. Med. Sci. 22$: 154-158 (1988). 

20 Of great interest is mounting evidence that genetic alterations in growth factors signaling pathways are 

closely linked to developmental abnormalities and to chronic diseases including cancer. Aaronson, Science 224: 
1146-1153 (1991). For example, c-erb-2 (also known as HER-2), a proto-oncogene with close structural similarity 
to EGF receptor protein, is overexpressed in tuman breast cancer. King et al. , Science 222: 974-976 (1985); Gullick, 
Hormones and their actions, Cooke et al. , eds, Amsterdam. Elsevier, pp 349-360 (1986). 

25 We herein describe the identification and characterization of novel polypeptides having homology to EGF, 

wherein those polypeptides are herein designated PR0211 and PR0217. 



2. PRO230 

Nephritis is a condition characterized by inflammation of the kidney affecting the structure and normal 
30 function of the kidney. This condition can be chronic or acute and is generally caused by infection, degenerative 
process or vascular disease. In all cases, early detection is desirable so that the patient with nephritis can begin 
treatment of the condition. 

An approach to detecting nephritis is to determine the antigens associated with nephritis and antibodies 
thereto. In rabbit, a nibulointerstirial nephritis antigen (TIN-ag) has been reported in Nelson, T. R., et al., J. Biol. 
35 Qiejn., 270(27): 16265-70 (July 1995) (GENBANK/U24270) . This study reports that the rabbit TIN-ag is a basement 
membrane glycoprotein having a predicted amino acid sequence which has a carboxyl-terminal region exhibiting 30% 
homology with human preprocathepsin B, a member of the cystein proteinase family of proteins. It is also reported 
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that the rabbit TIN-ag has a domain in the arnirio-tenninal region containing an epidermal growth factor-like motif 
that shares homology with laniinin A and S chains, alpha 1 chain of type I collagen, von Wiilebrand's factor and 
mucin, indicating structural and functional similarities. Studies have also been conducted in mice. However, it is 
desirable to identify rubulointerstitial nephritis antigens in humans to aid in the development of early detection 
methods and treatment of nephritis. 
5 Proteins which have homology to tubuloinientmal nephritis antigens are of particular interest to the medical 

and industrial communities. Often, proteins having homology to each other have similar function. It is also of 
interest when proteins having homology do not have similar functions, indicating that certain structural motifs identify 
information other than function, such as locality of function. We herein describe the i ' w *tKMi rt n ^ 
characterization of a novel polypeptide, designated hgerein as PRO230, which has homology to mbaloimerstitial 
10 nephritis antigens. 

3. PRQ232 

Stem cells are undifferentiated cells capable of (a) proliferation, (b) self maintenance, (c) the production of 
a large number of differentiated functional progeny, (d) regeneration of tissue after injury and/or (e) a flexibility in 
IS the use of these options. Stem cells often express cell surface antigens which are capable of serving as cell specific 
markers that can be exploited to identify stem cells, thereby providing a means for identifying and isolating specific 
stem cell populations. 

Having possession of different stem cell populations will allow for a number of important applications. For 
example, possessing a specific stem cell population will allow for the identification of growth factors and other 

20 proteins which are involved in their proliferation and differentiation. In addition, there may be as yet undiscovered 
proteins which axe associated with' (1) the early steps of dedication of the stem cell to a particular lineage, (2) 
prevention of such dedication, and (3) negative control of stem cell proliferation, all of which may be identified if 
one has possession of the stem ceQ population. Moreover, stem cells are important and ideal targets for gene therapy 
where the inserted genes promote the health of the individual into whom the stem cells are transplanted. Finally, stem 

25 cells may play important roles in transplantation of organs or tissues, for example liver regeneration and skin 
grafting. 

Given the importance of stem cells in various different applications, efforts are currently being undertaken 
by both industry and acariftmia to identify new, native stem cell antigen proteins so as to provide specific cell surface 
markers for identifying stem cell populations as well as for providing insight into the functional roles played by stem 
30 cell antigens in cell proliferation and differentiation. We herein describe the identification and characterization of 
novel polypeptides having homology to a stem cell antigen, wherein those polypeptides are herein designated as 
PR0232 polypeptides.. 

4. ERQ12Z 

35 Growth factors are molecular signals or mediators that enhance cell growth or proliferation, alone or in 

concert; by binding to specific cell surface receptors. However, there are other cellular reactions than only growth 
upon expression to growth factors. As a result, growth factors are better characterized as multifuncnonal and potent 
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cellular regulators. Their biological effects include proliferation, chemoiaxis and stimulation of extracellular matrix 
production. Growth factors can have both suxnulatory and inhibitory effects. For example, transforming growth 
factor (TGF-P) is highly pleiotropic and can stimulate proliferation in some cells, especially connective tissue, while 
being a potent inhibitor of proliferation in others, such as lymphocytes and epithelial ceils. 

The physiological effect of growth stimulation or inhibition by growth factors depends upon the state of 
5 development and difrerenriarion of the target tissue. The mechanism of local cellular regulation by classical endocrine 
molecules involves comprehends autocrine (same cell), juxtacrine (neighbor cell), and paracrine (adjacent cells) 
pathways. Peptide growth factors are elements of a complex biological language, providing the basis for intercellular 
cornmurdcaticm. They permit cells to convey information between each other, mediate interaction between cells and 
change gene expression. The effect of these mulnfunctional and phiripotent factors is dependent on the presence or 

10 absence of other peptides. 

FGF-8 is a member of the fibroblast growth factors (FGFs) which are a family of heparirhbinding, potent 
mitogens for both normal diploid fibroblasts and established cell lines, Gospodarowicz et al. (1984), Proc. Nail. 
Acad. Sci. USA fii:6963. The FGF family comprises acidic FGF (FGF-1), basic FGF (FGF-2), INT-2 (FGF-3), K- 
FGF/HST (FGF-4), FGF-5, FGF-6, KGF (FGF-7), AIGF (FGF-8) among others. All FGFs have two conserved 

1 5 cysteine residues and share 30-50% sequence homology at the arnino acid level. These factors are mitogenic for a 
wide variety of normal diploid mesoderm-derived and neural crest-derived cells, including granulosa cells, adrenal 
cortical cells, chondrocytes, myoblasts, corneal and vascular endothelial cells (bovine ot human), vascular smooth 
muscle cells, lens, retina and prostatic epithelial cells, oligodendrocytes, astrocytes, chrondocytes, myoblasts and 
osteoblasts. 

20 Fibroblast growth factors can also sthnulate a large number of cell types in a oon-mhogenic manner. These 

activities include promotion of cell migration into wound area (chemotaxis), initiation of new blood vessel formulation 
(angiogenesis), modulation of nerve regeneration and survival (neuro trophism), modulation of endocrine functions, 
and stimulation or suppression of specific cellular protein expression, extracellular matrix production and cell 
survival. Baird & Bohlen, Handbook of Exp. Pharmacol. 95(1): 369-418, Springer, (1990). These properties provide 

25 a basis for using fibroblast growth factors in therapeutic approaches to accelerate wound healing, nerve repair, 
collateral blood vessel formation, and the like. For example, fibroblast growth factors have been suggested to 
minimize myocardium damage in heart disease and surgery (U.S. P. 4,378,347). 

FGF-8, also known as androgen-induced growth factor (AIGF), is a 215 amino acid protein which shares 
30-40% sequence homology with the other members of the FGF family. FGF-8 has been proposed to be under 

30 androgenic regulation and induction in the mouse mammary carcinoma cell line SC3. Tanaka et al., Proc. Nail. 
Acad. Sci. USA fig: 8928-8932 (1992); Sato etal., J. Steroid Biochm. Moiec, Biol £7: 91-98 (1993). As a result, 
FGF-8 may have a local role in the prostate, which is known to be an androgen-responsive organ. FGF-8 can also 
be oncogenic, as it displays transforming activity when transfected into NIH-3T3 fibroblasts. Kouhara et al., 
Oncogene 2 455462 (1994). While FGF-8 has been detected in heart, brain, lung, kidney, testis, prostate and ovary, 

35 expression was also detected in the absence of exogenous androgens. Schmitt et al , J. Steroid Biochem. Mol Biol. 
52(3-4): 173-78 (1996). 
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FGF-8 shares the property with several other FGFs of being expressed at a variety of stages of murine 
embryogenesis. which supports the theory that the various FGFs have multiple and perhaps coordinated roles in 
differentiation and embryogenesis. Moreover, FGF-8 has also been identified as a protooncogene that cooperates 
with Wm-i in the process of mammary rumorigenesis (Shackleford et ai, Proc. Nail. Acad. Sci. USA 2Q, 740-744 
(1993); Heikinheimofl^., Mech. Dev. 129-138(1994)). 
5 In contrast to the other FGFs, FGF-8 exists as three protein isoforms, as a result of alternative splicing of 

the primary transcript. Tanaka et al. f supra. Normal adult expression of FGF-8 is weak and confined to gonadal 
tissue, however northern blot analysis has indicated that FGF-8 mRNA is present from day 10 through day 12 or 
murine gestation, which suggests that FGF-8 is important to normal development. Heikinheimo m aL, Mech Dev. 
42(2): 129-38 (1994). Further in situ hybridization assays between day 8 and 16 of gestation ^^>«^ initial 

10 expression in the surface ectoderm of the first bronchial arches, the frontonasal process, the forebnin and the 
niidbram-hindbrain junction. At days 10-12. FGF-8 was expressed in the surface ectoderm of the forelimb and 
hindlimb buds, the nasal its and nasopharynx, the infundibulum and in the telencephalon, diencephalon and 
metencephalon. Expression continues in the developing hindlimbs through day 13 of gestation, but is undetectable 
thereafter. The results suggest that FGF-8 has a unique temporal and spatial pattern in embryogenesis and suggests 

15 a role for this growth factor in multiple regions of ectodermal differentiation in the post-gas trulation embryo. 

We herein describe the identification of novel poypepudes having homology to FGF-8, wherein those 
polypeptides are heein designated PR0187 polypeptides. 

5. PRQ265 

20 Protein-protein interactions include receptor and antigen complexes and signaling mechanisms. As more 

is known about the structural and functional mechanisms .underlying protein-protein interactions, protein-protein 
interactions can be more easily manipulated to regulate the particular result of the protein-protein interaction. Thus, 
the underlying mechanisms of protein-protein interactions are of interest to the scientific and medical community. 
All proteins containing leucine-rich repeats are thought to be involved in protein-protein interactions. 

25 Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 
locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats correspond 
to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with one surface 
exposed to solvent, so that the protein acquires an unusual, nonglubular shape. These two features have been 
mriicaT rd as responsible for the protein-binding functions of proteins containing leucine-rich repeats. See, Kobe and 

30 Deisenhofer. Trends Biochem . Sci .. 19(10):415-421 (Oct. 1994). 

A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 
ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, tissue 
repair, and tumor stroma formation, lozzo, R. V., Crit Rev R ^hem. Mol. Biol .. 32(2):141-174 (1997). Others 
studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle. C. f et al., Vouv. Rev. 

35 Fr, HematPJ- (Germany), 37(4)215-222 (1995), reporting rauuuotu in die leucine rich motif in a complex associated 
with the bleeding disorder Bemard-Soulier syndrome and Chlemetson, K. J.. Thmmh H^gr nftfit (Germany), 
74(1): 11 1-116 (July 1995), reporting that platelets have leucine rich repeats. Another protein of particular interest 
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which has been reported 10 have leucine-rich repeats is the SLIT protein which has been reported to be useful in 
treating neurodegenerative diseases such as Alzheimer's disease, nerve damage such as in Parkinson's disease, and 
for diagnosis of cancer, see, Artavanistsakonas. S. and Romberg, J. M.. WO9210518-A1 by Yale University. Other 
studies reporting on the biological functions of proteins having leucine-rich repeals include: Tayar, N., et al., Mol. 
£eiLEffilcic_riBoJ., (Ireland), 125(l-2):65-70 (Dec. 1996) (gonadotropin receptor involvement); Miura, Y., et al., 
5 Nippon ftinsho (Japan), 54(7): 1784-1789 (July 1996) (apoptosis involvement); Harris, P. C, et al., J. Am. Soc. 
Nephrol . . 6(4):1125-U33 (Oct. 1995) (kidney disease involvement); and RuosUhti, E. !., et al., W091 10727-A by 
La Joila Cancer Research Foundation (decorin binding to transforming growth factor-p involvement for treatmeni 
for cancer, wound healing and scarring). Also of particular interest is fibronvodulin and its use do prevent or reduce 
dermal scarring. A study of fibromodulin is found in U.S. Patent No. 5,654,270 to RuosUhti, et al. 

10 Efforts are therefore being undertaken by both industry and academia to identify new proteins having leucine 

rich repeats to better understand protein-protein interactions. Of particular interest are those proteins having leucine 
rich repeats and homology to known proteins having leucine rich repeats such as fibromodulin, the SLIT protein and 
platelet glycoprotein V. Many efforts are focused on the screening of mammalian recombinant DNA libraries to 
identify the coding sequences for novel secreted and membrane-bound proteins having leucine rich repeats. We 

1 5 herein describe the irirnnfVarion and characterization of novel polypeptides having homology to fibromodulin, herein 
designated as PR0265 polypeptides. 

6. ERQ212 

Human matrilin-2 polypeptide is a member of the von Willebrand factor type A-like module superfamily. 

20 von Willebrand factor is a protein which plays an important role in the mairuenence of hemostasis. More specifically, 
von Willebrand factor is a protein which is known to participate in platelet-vessel wall interactions at the site of 
vascular injury via its ability to interact and form a complex with Factor VIII. The absence of von Willebrand factor 
in the blood causes an abnormality with the blood platelets that prevents platelet adhesion to the vascular wall at the 
site of the vascular injury. The result is the propensity for brusing, nose bleeds, intestinal bleeding, and the like 

25 comprising von Willebrand's disease. 

Given the physiological importance of the blood clotting factors, efforts are currently being undertaken by 
both industry and academia to identify new, native proteins which may be involved in the coagulation process. We 
herein describe the identification of a novel full-length polypeptide which possesses homology to the human matrilin-2 
precursor polypeptide. 

30 

7. PRQ246 

The cell surface protein HCAR is a membrane-bound protein that acts as a receptor for subgroup C of the 
adenoviruses and subgroup B of the coxsackieviruses. Thus. HCAR may provide a means for mediating viral 
infection of cells in that the presence of the HCAR receptor on the cellular surface provides a binding site for viral 
35 particles, thereby facilitating viral infection. 

In light of the physiological importance of membrane -bound proteins and specfkially those which serve a 
cell surface receptor for viruses, efforts are currently being undertaken by both industry and academia to identify 
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new. native membrane-bound receptor proteins. Many of these efforts axe focused on the screening of mammalian 
recombinant DNA libraries to identify the coding sequences for novel receptor proteins. We herein describe a novel 
membrane-bound polypeptide (designated herein as PR0246) having homology to the cell surface protein HCAR and 
to various tumor antigens including A33 and carcmoembryonic antigen, wherein this polypeptide may be a novel cell 
surface virus receptor or rumor antigen. 

8. PRQ228 

There are a number of known seven transmembrane proteins and within mis ramily is a group which includes 
CD97 and EMR1. CD97 is a seven-span transmembrane receptor which has a cellular ligand. CD55, DAP. 
Haraann, et al., J, £xp Mctf. (U.S.), 184(3):1189 (1996). Additionally. CD97 has been reported as being a 
dedifferenharion marker in human thyroid carcinomas and as associated with uiflammarion. Auat, et ah, r*nr+r 
(U.S.), 57(9):1798 (1997); Gray, et al.. J. Immunol. (U.S.), 157(12):5438 (1996), C D97 has also been reported as 
being related to the secretin receptor superfemiiy , but unlike known members of that ramily, CD97 and EMR1 have 
extended extracellular regions that possess several EGF domains at the N -terminus. Hamacn, et al., Genomics 
32(1):144 (1996); Harmann, et al., J, Immunol., 155(4): 1942 (1995). EMR1 is further described in Lin, et al.. 
Gcopm i M , 41(3):301 (1997) and Baud, et al., Genomic*. 26(2):334 (1995). While CD97 and EMRl appear to be 
related to the secretin receptors, a known member of the secretin family of G protein-coupled receptors includes the 
alpha-latroxin receptor, latrophilin, which has been described as calcium independent and abundant among neuronal 
tissues. Lelianova, et al., J, Biol, Oron.. 272(34), 21504 (1997); Davletov, et al., J. Binl Ch*m (U.S.), 
271(38):23239 (1996). Both members of the secretin receptor superfiunily and non-members which are related to 
the secretin receptor superfamily, or CRF and calcitonin receptors are of interest. In particular, new members of 
these families, identified by their homology to known proteins, are of interest. 

Efforts are being undertaken by both industry and scademia to identify new membrane-bound receptor 
proteins, particularly transmembrane proteins with EGF repeats and large N-cerminuses which may belong to the 
family of seven-transmembrane proteins of which CD97 and EMRl are members. We herein describe the 
identification and charactization of novel polypeptides having homology to CD97 and EMRl , designated herein as 
PR0228 polypeptides. 

9. PROS3 

Growth factors are molecular signals or mediators that enhance cell growth or proliferation, alone or in 
concert, by binding to specific cell surface receptors, however, there are other cellular reactions than only growth 
upon expression to growth factors. As a result, growth factors are better characterized as multifunctional and potent 
cellular regulators. Their biological effects include proliferation, chemotaxis and stimulation of extracellular matrix 
production. Growth factors can have both stimulatory and inhibitory effects. For example, transforming growth 
factors (TGF-P) is highly pleiotropic and can stimulate proliferation in some cells, especially connective tissues, while 
being a potent inhibitor of proliferation in others, such as lymphocytes and epithelial cells. 

The physiological effect of growth stimulation or inhibition by growth factors depends upon the state of 
development and diffcrentiauon of the target tissue. The mechanism of local cellular regulation by classical endocrine 



8 



WO 99/1 4328 



PCT/US98/19330 



molecules comprehends autocrine (same cell), juxlacrine (neighbor cell), and paracrine (adjacent cell) pathways. 
Peptide growth factors are elements of a complex biological language, providing the basis for intercellular 
communication. They permit cells to convey infonruuion between each other, mediate interaction between cells and 
change gene expression, the effect of these multifunctional and plunpotent factors is dependent on the presence or 
absence of other peptides. 

5 Fibroblast growth factors (FGFs) are a family of heparin-binding, potent mitogens for both normal diploid 

fibroblasts and established cell lines, Godpodarowicz, D. et al. ( 1 984), Proc. Natl. Acad. Sci. USA 81: 6983. the FGF 
family comprises acidic FGF (FGF- 1), basic FGF (FGF-2), INT-2 (FGF-3), K-FGF/HST (FGF-4). FGF-5, FGF -6, KGF 
(FGF-7), AIGF (FGF-8) among others. Ail FGFs have two conserved cysteine residues and share 30-50% sequence 
homology at the amino acid level These factors are mitogenic for a wide variety of normal diploid mesodenn-denved 

10 and neural crest-derived cells, inducing granulosa cells, adrenal cortical cells, chrowkxytes, myoblasts, corneal and 
vascular endothelial cells (bovine or human), vascular smooth muscle cells, lens, retina and prostatic epithelial cells, 
oligodendrocytes, astrocytes, chrondocytes, myoblasts and osteoblasts. 

Fibroblast growth factors can also stimulate a large number of cell types in a non-mitogenic manner. These 
activities include promotion of cell migration into a wound area (chemotaxis), initiation of new blood vessel formulation 

1 5 (angiogenests), modulation of nerve regeneration and survival (neurotrophism). modulation of endocrine functions, and 
stimulation or suppression of specific cellular protein expression, extracellular matrix production and cell survival. 
Baird, A. & Bohlen, P., Handbook of Exp. PhrmacoL 25(1): 369-418 (1990). These properties provide a basis for 
using fibroblast growth factors in therapeutic approaches to accelerate wound healing, nerve repair, collateral blood 
vessel formation, and the like. For example, fibroblast growth factors, have been suggested to minimize myocardium 

20 damage in heart disease and surgery (U.S.P. 4.378.437). 

We herein describe the identification and characterization of novel polypeptides having homology to FGF, 
herein designated PROS33 polypeptides. 

10. PRQ243 

25 Some of the most important proteins involved in the above described regulation and modulation of cellular 

processes are the enzymes which regulate levels of protein phosphorylation in the cell. For example, it is known that 
the transduction of signals that regulate cell growth and differentiation is regulated at least in part by phosphorylation 
and dephosphorylation of various cellular proteins. The enzymes that catalyze these processes include the protein 
kinases, which function to phosphorylate various cellular proteins, and the protein phosphatases, which function to 

30 remove phosphate residues from various cellular proteins. The balance of the level of protein phosphorylation in the 
cell is thus mediated by the relative activities of these two types of enzymes. 

Although many protein kinase enzymes have been identified, the physiological role played by many of these 
catalytic proteins has yet to be elucidated. It is well known, however, that a number of the known protein kinases 
function to phosphorylate tyrosine residues in proteins, thereby leading to a variety of different effects. Perhaps most 

35 importantly, there has been a great deal of interest in the protein tyrosine kinases since the discovery mat many 
oncogene products and growth factors possess intrinsic protein tyrosine kinase activity. There is, therefore, a desire 
to identify new members of the protein tyrosine kinase family. 
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Given the physiological importance of the protein kinases, efforts are being undertaken by both industry and 
academia to identify new, native kinase proteins. Many of these efforts are focused on the screening of mammalian 
recombinant DNA libraries to identify the coding sequences for novel kinase proteins. We herein describe the 
identification and characterization of novel polypeptides having homology to tyrosine kinase proteins, designated 
herein as PR0245 polypeptides. 

5 

11- PRO220. PRQ121 and PRQ127 

Protein-protein interactions include receptor and antigen complexes and signaling mechanisms. As more 
is known about the structural and functional mechamsms underlying protein-protein interactions, protein-protein 
interactions can be more easily manipulated to regulate the particular result of the protein-protein tmencrim Thus. 

1 0 the underlying mechanisms of protein-protein interactions are of interest to the scientific and medical consnuniry . 

All proteins conraining leucine-rich repeats are thought to be involved in proem-protein interactions. 
Lcucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 
locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats correspond 
to beta-alpha structural units. These units are arranged so mat they form a parallel beta-sheet with one surface 

15 exposed to solvent, so that the protein acquires an unusual, nonglubular shape. These two features have been 
indicated as responsible for the protem-bindmg functions of proteins containing leucine-rich repeats. See, Kobe and 
Deisenhofer, Trends Biochem. Sci.. 19(10):4 15-421 (Oct. 1994). 

A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 
ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, tissue 

20 repair, and tumor stroma formation. Iozzo, R. V., Crit. Rev Rinrhem. Mnl Biol 32(2):14M74 (1997). Others 
studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle, C, et al.. Vouv. Rev. 
Fr, HflTBIfll- (Germany). 37(4):215-222 (1995), reporting mutations in the leucine rich motif in a complex associated 
with the bleeding disorder Bcmard-Soulier syndrome and Chlemetson, K. J., Thromb Haemmt (Germany), 
74(1): 111-116 (July 1995), reporting that platelets have leucine rich repeats. Another protein of particular interest 

25 which has been reported to have leucine-rich repeats is the SUT protein which has been reported to be useful in 
treating neuro-degenerative diseases such as Alzheimer's disease, nerve damage such as in Parkinson's disease, and 
for diagnosis of cancer, see. Artavanistsakonas, S. and Romberg. J. M., WO9210518-A1 by Yale University. Other 
studies reporting on the biological functions of proteins having leucine-rich repeats include: Tayar, N. , et al., MoL 
Cell EpdMrinol,, (Ireland), 125(l-2):65-70 (Dec. 1996) (gonadotropin receptor involvement); Miura. Y.. et al., 

30 Nippon. RinahP (Japan), 54(7): 1784-1789 (July 1996) (apoptosis involvement); Harris, P. C, et al., J. Am. Soc. 
Nephrol-, 6(4):1125-1133 (Oct. 1995) (kidney disease involvement); and Ruoslahti, E. L, et al., WO9110727-A by 
La JoUa Cancer Research Foundation (decorin binding to transformin g growth factor^ involvement for treatment for 
cancer, wound healing and scarring). 

Efforts are therefore being undertaken by both industry and academia to identify new proteins having leucine 

35 rich repeats to better understand protein-protein interactions. Of particular interest are those proteins having leucine 
rich repeats and homology to known proteins having leucine rich repeats such as the SUT protein and platelet 
glycoprotein V . 
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12. 

Immunoglobulins are antibody molecules, the proteins that function both as receptors for antigen on the B- 
cell membrane and as the secreted products of the plasma cell. Like all antibody molecules, immunoglobulins 
perform two major functions: they bind specifically to an antigen and ihey participate in a limited number of 
biological effector functions. Therefore, new members of the Ig superfamily are always of interest. Molecules which 
5 act as receptors by various viruses and those which act to regulate immune function are of particular interest. Also 
of particular interest are those molecules which have homology to known Ig family members which act as virus 
receptors or regulate immune function. Thus, molecules having homology to poliovirus receptors, CRTAM and 
CD 166 (a ligand for lymphocyte antigen CD6) are of particular interest. 

Extracellular and membrane-bound proteins play important roles in the formation, di IfferemuMion and 
10 maintenance of multicellular organisms. The fate of many individual cells, e.g., proliferation, migration, 
differentiation, or interaction with other cells, is typically governed by information received from other cells and/or 
the immediate environment. This information is often transmitted by secreted polypeptides (for instance, mitogenic 
factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and hormones) which are, in turn, 
received and interpreted by diverse cell receptors or membrane-bound proteins. These secreted polypeptides or 
15 signaling molecules normally pass through the cellular secretory pathway to reach their site of action in the 
extracellular environment, usually at a membrane-bound receptor protein. 

We herein describe the identification and characterization of novel polypeptides having homology to 
CRTAM, designated herein as PR0258 polypeptides. 

20 13. PRQ266 

Protein-protein interactions include receptor and antigen complexes and signaling mechanisms. As more 
is known about the structural and functional mechanisms underlying protein-protein interactions, protein-protein 
nneracbons can be more easily manipulated to regulate the particular result of the protein-protein interaction. Thus, 
the underlying mechanisms of protein-protein interactions are of interest to the scientific and medical community. 

25 All proteins containing leucine-rich repeats are thought to be involved in protein-protein interactions. 

Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 
locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats correspond 
to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with one surface 
exposed to solvent, so that the protein acquires an unusual, nonglobular shape. These two features have been 

30 indicated as responsible for the protein-binding functions of proteins containing leucine-rich repeats. See, Kobe and 
Deisenhofer, Trends Biochem. Sci.. 19(10):415-421 (Oct. 1994). 

A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 
ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, tissue 
repair, and tumor stroma formation, lozzo, R. V., Crit Rev Rin chem. Mol. Biol .. 32(2): 141-174 (1997). Others 

35 studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle, C, et al., Vpuv. Rev. 
Fr . Herratol - (Germany), 37(4):2l5-222 (1995), reporting rautauons in the leucine rich motif in a complex associated 
with the bleeding disorder Bemard-Soulier syndrome and Chlemetson, K. J., Thromh H atrmm (Germany), 
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74(1): 1 1 1-1 16 (July 1995). reporting that platelets have leucine rich repeats. Another protein of particular interest 
which has been reported to have leucine-rich repeats is the SLIT protein which has been reported to be useful in 
treating neuro-degenerarive diseases such as Alzheimer's disease, nerve damage such as in Parkinson's disease, and 
for diagnosis of cancer, see, Anavanistsakonas, S. and Romberg, J. M., WO9210518-A1 by Yale University. Other 
studies reporting on the biological functions of proteins having leucine-rich repeats include: Tayar, N . et al. ( Mol. 
5 Cell Endocrinol. (Ireland), 125(l-2):65-70 (Dec. 1996) (gonadotropin receptor involvement); Miura, Y., et al., 
Nippon Rinsho (Japan), 54(7): 1784-1789 (July 1996) (apoptosis involvement); Harris, P. C, et al., J. Am. Soc. 
tiabioj., 6(4):1 125-1 133 (Oct. 1995) (kidney disease involvement); and Ruoslahti, E. I., et al., WO9110727-A by 
La Jolia Cancer Research Foundation (decorin binding to transforming growth factor? involvement for treatment for 
cancer, wound healing and scarring). 
10 Efforts are therefore being undertaken by both industry and academia to identify new proteins having leucine 

rich repeats to better understand protein-protein interactions, neuronal development and adhesin molecules. Of 
particular interest are those proteins having leucine rich repeats and homology to known proteins having leucine rich 
repeats such as the SLIT protein. We herein describe novel porypeptides having homology to SLIT, designated herein 
as PR0266 polypeptides. 

15 

14. PRQ269 

Thrombomodulin binds to and regulates the activity of thrombin. It is important in the control of blood 
coagulation. Thrombomodulin functions as a natural anticoagulant by accelerating the activation of protein C by 
thrombin. Soluble thrombomodulin may have therapeutic use as an antithrombotic agent with reduced risk for 
20 hemorrhage as compared with heparin. Thrornbomodulin is a cell surface trans-membrane glycoprotein, present on 
endothelial cells and platelets. A smaller, functionally active form of thrombcmxmlin circulates in the plasma and 
is also round in urine. (mHaeberti, A., Human Protein Data, VCH Oub., N.Y., 1992). Peptides having homology 
to thrombomodulin are particularly desirable. 

We herein describe the identification and characterization of novel polypeptides having homology to 
25 uirombomodulin, designated herein as PR0269 polypeptides. 

15. PRQ287 

Procollagen C -proteinase enhancrr protein binds to and enhances the activity of bone morphogenic protein 
^MP17prc<»UagenC-protemase(PCP). It plays a role in extracellular matrix deposition. BMP1 prcnems may be 
30 used to induce bone and/or cartilage formation and in wound healing and tissue repair. Therefore, procollagen C- 
proteinase enhancer protein, BMP I and proteins having homology thereto, are of interest to the scientific and medical 
communities. 

We herein describe the identification and characterization of novel polypeptides having homology to 
procollagen C -proteinase enhancer protein precursor and procollagen C -proteinase enhancer protein, designated herein 
35 as PR0287 polypeptides. 
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16. PRQ2H 

Growth factors arc molecular signals or mediators that enhances cell growth or proliferation, alone or in 
concert, by binding to specific cell surface receptors. However, there are other cellular reactions than only growth 
upon expression to growth factors. As a result, growth factors are better characterized as multifunctional and potent 
cellular regulators. Their biological effects include proliferation, chemotaxis and stimulation of extracellular matrix 
5 production. Growth factors can have both stimulatory and inhibitory effects. For example, trarisforming growth 
factor P (TGF-(3) is highly pleiotropic and can stimulate proliferation in some cells, especially connective tissue, while 
being a potent inhibitor of proliferation in others, such as lymphocytes and epithelial cells. 

The physiological effect of growth stimulation or inhibition by growth factors depends upon the state of 
development and differenriauon of the target tissue. The mechanism of local cellular regulation by classical endocrine 
10 molecules involves comprehends autocrine (same cell), jux tacrine (neighbor cell), and paracrine (adjacent cells) 
pathways. Peptide growth factors are elements of a complex biological language, providing the basis for intercellular 
comraunicadon. They permit cells to convey information between each other, mediate interaction between cells and 
change gene expression. The effect of these multifunctional and pluripotent factors is dependent on the presence or 
absence of other peptides. 

1 5 Epidermal growth factor (EGF) is a conventional autogenic factor that stimulates the proliferation of various 

types of cells including epithelial cells and fibroblasts. EGF binds to and activates the EGF receptor (EGFR), which 
initiates intracellular signaling and subsequent effects. The EGFR is expressed in neurons of the cerebral cortex, 
cerebellum, and hippocampus in addition to other regions of the central nervous system (CNS). In addition, EGF is 
also expressed in various regions of the CNS. Therefore, EGF acts not only on mitotic cells, but also on postmitotic 

20 neurons. In fan, many studies have indicated that EGF has neurotrophic or neuromodulator? effects on various types 
of neurons in the CNS. For example, EGF acts directly on cultured cerebral cortical and cerebellar neurons, 
enhancing neuritc outgrowth and survival. On the other hand, EGF also acts on other cell types, including septal 
cholinergic and rnesencephalic dopaminergic neurons, indirectly through glial cells. Evidence of die effects of EGF 
on neurons in the CNS is accumulating, but the mechanisms of action remain essentially unknown. EGF-induced 

25 signaling in mitotic cells is better understood than in postmitotic neurons. Studies of cloned pheochromocytoma PC12 
cells and cultured cerebral cortical neurons have suggested that the EGF-induced neurotrophic actions are mediated 
by sustained activation of the EGFR and mitogen-activated protein kinase (MAPK) in response to EGF. The 
sustained intracellular signaling correlates with the decreased rate of EGFR down-regulation, which might determine 
the response of neuronal cells to EGF. It is likely that EGF is a multi-potent growth factor that acts upon various 

30 types of cells including mitotic cells and postmitotic neurons. 

EGF is produced by the salivary and Brunner's glands of the gasu*oimestinal system, kidney, pancreas, 
thyroid gland, pituitary gland, and the nervous system, and is found in body fluids such as saliva, blood, 
cerebrospinal Quid (CSF), urine, amniotic fluid, prostatic fluid, pancreatic juice, and breast milk, Plata-Salaman, CR 
Peptides 12: 653-663 (1991). 

35 EGF is mediated by its membrane specific receptor, which contains an intrinsic tyrosine kinase. Stoscheck 

CM ex a!.. J. Cell Biochem. 21: 135-152 (1986). EGF is believed to function by binding to the extracellular portion 
of its receptor which induces a transmembrane signal that activates the intrinsic tyrosine kinase. 
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Purification and sequence analysis of the EGF-like domain has revealed the presence of six conserved 
cysteine residues which cross-bind to create three peptide loops, Savage CR et al.. J. Biol. Chem. 24fi: 7669-7672 
(1979). It is now generally known that several other peptides can react with the EGF receptor which share the same 
generalized motif X^XjCX^CXuCXCX^XjCX,,, where X represents any non-cysteinc amino acid, and n is a 
variable repeat number. Non isolated peptides having this motif include TGF-a, amphiregulin, schwarmoma-derived 
growth factor (SDGF), heparuvbinding EGF-like growth factors and certain viralry encoded peptides (e.g., Vaccinia 
virus, Reisner AH. Namre 211: 801-803 (1985), Shope fibroma virus, Chang W., et al.. Mol Cell Biol. 7: 535-540 
(1987), Molluscum contagiosum, Porter CD & Archaxd LC, /. Gen. Virol fifr 673-682 (1987), and Myxoma virus. 
Upton C et ai, J. Virol, fil: 1271-1275 (1987). Prigem SA & Lemoine N.R., Prog. Growth Factor Res. ±: 1-24 
(1992). 

EGF-like domains are not confined to growth factors but have been observed in a variety of ceU-turface and 
extracellular proteins which have interesting properties in cell adhesion, protein-protein interaction and development, 
Laurence DJR & Gusterson BA. Tumor Biol. U: 229-261 (1990). These proteins include blood coagulation factors 
(factors VI, DC, X, XD, protein C, protein S, protein Z, tissue plasminogen activator, urokinase), extracellular matrix 
components (laminin, cytotactin. entactin), cell surface receptors (LDL receptor, thrombomodulin receptor) and 
15 immunity-relaxed proteins (complement Clr, uromodulin). 

Even more interesting, the general structure pattern of EGF-like precursors is preserved through lower 
organisms as well as in manunalian cells. A number of genes with developmental significance have been identified 
in invertebrates with EGF-like repeats. For example, the notch gene of Drosophila encodes 36 tandemly arranged 
40 arnino acid repeats which show homology to EGF, Wharton W et al.. Cell fi: 557-581 (1985). Hydropathy plots 
indicate a putative membrane spanning domain, with the EGF-related sequences being located on the extracellular 
side of the membrane. Other homeotic genes with EGF-like repeats include Delta, 95F and 5ZD which were 
identified using probes based on Notch, and the nematode gene Lin-12 which encodes a putative receptor for a 
developmental signal transmitted between two specified cells. 

Specifically, EGF has been shown to have potential in the preservation and maintenance of gastrointestinal 
25 mucosa and the repair of acute and chronic mucosal lesions, Konturek, PC et al.. Eur. J. Gastroenterol Hepatol. 
1 (10), 935-37 (1995), inchiding the treatment of necrotizing enterocolitis, Zollinger-Ellison syndrome, 
gastrointestinal ulceration gastrointestinal ulcerations and congenital microvillus atrophy, A. Gugiietta & PB Sullivan. 
Eur. J. Gastroenterol Hepatol, 2(10). 945-50 (1995). Additionally, EGF has been impUcated in hair follicle 
differeritiation; C.L. du Cros, /. Invest. Dermatol. Ifll (1 Suppl.). 106S-113S (1993), SG Hillier, Clin. Endocrinol. 
30 21(4), 427-28 (1990); kidney function, L.L, Hamm et al.. Semin. Nephrol. 12 (1): 109-15 (1993), RC Harris, Am. 
J. Kidney Dis. 12(6): 627-30 (1991); tear fluid, GB van Setten et al.. Int. Ophthalmol 15(6); 359-62 (1991); vitamin 
K mediated blood coagulation, J. Stenflo et al.. Blood 28(7): 1637-51 (1991). EGF is also implicated various skin 
disease characterized by abnormal keratinocyte differemiation, e.g., psoriasis, epithelial cancers such as squamous 
cell carcinomas of the lung, epidermoid carcinoma of the vulva and gliomas. King, LE et al.. Am. J. Med. Sci. 22$: 
35 154-158 (1988). 

Of great interest is mounting evidence that genetic alterations in growth factors signaling pathways are 
closely linked to developmental abnorrnalities and to chronic diseases including cancer. Aaronson SA, Science 254: 
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1 146-1 153 (1991). For example, c-erb-2 (also known as HER-2), a proto-oncogene with close structural similarity 
to EGF receptor protein, is overexpressed in human breast cancer. King et ai , Science 222: 974-976 (1985); Gullick, 
WJ, Hormones and their actions, Cooke BA et ai, eds, Amsterdam, Elsevier, pp 349-360 (1986). 

17. PRQ317 

5 The TGF-P supergene family, or simply TGF-p superfainily, a group of secreted proteins, includes a large 

number of related growth and differentiation factors expressed in virtually all phyla. Superfamily members bind to 
specific cell surface receptors that activate signal transduction mechanisms to elicit their multifunctional cytokine 
effects. Kolodziejczyk and Hall. Biochem. Cell Rinl 24: 299-314 (1996); Atrisano and Wrana, Cytokine flrrwth 
Factor Rcv r , 2: 327-339 (19%); and Hill. Cellular Signaliny g : 533-544 (1996). 

1 0 Members of this family include five distinct forms of TGF-P (Sporo and Roberts, in Peptide Growth Factors 

and Their Receptors* Sporn Roberts, eds. (Springer-VerUg: Berlin. 1990) pp. 419-472), as well as the 
differentiation factors vgl (Weeks and Melton, CfiU, 51: 861-867 (1987)) and DPP-C polypeptide (Padgett et al, 
Nature, 225: 81-84 (1987)), the hormones activin and inhibin (Mason et al., Nature . 318 : 659-663 (1985); Mason 
et al. , Growth Factors. 1: 77-88 (1987)), the MuJlcrian-irihibiting substance (MIS) (Catc et al., Ceil 45: 685-698 

15 (1986)), the bone morphogenetic proteins (BMPs) (Wozney et ai. Science . 242 : 1528-1534 (1988); PCT WO 
88/00205 published January 14, 1988; U.S. 4,877,864 issued October 31. 1989). the developmentally regulated 
proteins Vgr-1 (Lyons et ai. Prog. Natl. A«d. 5ci. USA- Sfr 4554-4558 (1989)) and Vgr-2 (Jones et al. t Molec. 
EndQCrinfll,. 1961-1968 (1992)), the mouse growth differeimation factor (GDF), such as GDF-3 and GDF-9 
(Kingsley, Genes Dev.. £: 133-146 (1994); McPherron and Lee, J. Biol Them 268: 3444-3449 (1993)). the mouse 

20 lefty/Stral (Meno et ai, NatUtt. Jfii: 151-155 (1996); BouiUet et al., Dev. Biol. . 170 : 420^33 (1995)), glial ceU 
line-derived neurotrophic factor (GDNF) (Lin eta/., Science, 2GQ: 1130-1132(1993), ncurturin (Kotzbauer etai, 
Nanirt, 28* 467-470 (1996)). and endometrial bleeding-associated factor (EBAF) (Kothapalli et al. , J. Clin Invest 
22: 2342-2350 (1997)). The subset BMP-2A and BMP-2B is approximately 75% homologous in sequence to DPP-C 
and may represent the mammalian equivalent of that protein. 

25 The proteins of the TGF-P superfamily are disuifide-linked homo- or heterodimers encoded by larger 

precursor polypeptide chains containing a hydrophobic signal sequence, a long and relatively poorly conserved N- 
terminal pro region of several hundred amino acids, a cleavage site (usually porybasic), and a shorter and more highly 
conserved C-iernainal region. This C-terminal region corresponds to the processed mature protein and contains 
approximately 100 amino acids with a characteristic cysteine motif, i.e. . the conservation of seven of the nine cysteine 

30 residues of TGF-0 among all known family members. Although the position of the cleavage site between the mature 
and pro regions varies among the family members, the C-ierminus of all of the proteins is in the identical position, 
ending in the sequence Cys-X-Cys-X, but differing in every case from the TGF-P consensus C-terminus of Cys-Lys- 
Cys-Ser. Sporn and Roberts, 1990, supra. 

There arc at least five forms of TGF-P currently identified, TGF-Pl, TGF-P2, TGF-p3, TGF-P4, and TGF- 

35 P5. The activated form of TGF-Pl is a homodimer formed by dimerizauon of the carboxy -terminal 1 12 amino acids 
of a 390 amino acid precursor. Recombinant TGF-p 1 has been cloned (Derynck et al.. Nature 2^:701-705 (1985)) 
and expressed in Chinese hamster ovary cells (Gentry et ai, Mol Cell Binl. . 7: 3418-3427 (1987)). Addinonally, 
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recombinant human TGF-02 (deMartin et aL. EMBO J , fi: 3673 (1987)), as weU as human and porcine TGF-p3 
(Derynck et ai . EMfiQL, 2: 3737-3743 (1988); ten Dijke er a/.. Proc. Natl Ar,^ frj ^ jj. 4715 (l9gg)) ^ 
been cloned. TGF-P2 has a precursor form of 414 amino acids and is also processed to a homodimer from the 
carboxy-tenmnal 112 amino acids that shares approximately 70% homology with the active form of TGF-Pl 
(Marquardt etal., J, Biol, Qm , 262: 12127 (1987)). See also EP 200.341; 169,016; 268,561; and 267,463; U.S. 
Pat. No. 4,774,322; Cheifetz etaL, Cfill, 4fi: 409-415 (1987); Jakowlew et ai, Molecular FnAvnn 2 : 747-755 
(1988); Derynck et a/. , J, Biol, Chem.» 2fii: 4377^379 (1986); Sharpies et ai , DMA, fi: 239-244 (1987); Derynck 
<r a/., Nuc l. Afflis, Re Slt 15: 3188-3189 (1987); Derynck « aL , Hud. Add. P, f ^ 3 i 87 (1987); Seyedin * a/., 
I , B i Ql C fa cm ,, 2fil: 5693-5695 (1986); Madisen et al., fiMA. 2: 1-8 (1988); and Hanks et aL, Pmc. Natl. And 
SCI, (U.S.A.), & 79-82 (1988). 

TGF-p4 and TGF-P5 were cloned from a chicken chondrocyte cDNA library (Jakowlew et aL, Molec 
Endocrinol, 2: H86-1 195 (1988)) and from a frog oocyte cDNA library, respectively. 

The P ro res* 01 * of TGF-p associates non-covaiemiy with the mature TGF-p dimer (Wakefield et aL , J. Biol 
CkTiL, 262: 7646-7654 (1988); Wakefield et aL , Growth Factors l 203-218 (1989)), and the pro regions are found 
to be necessary for proper folding and secretion of the active mature dimers of both TGF-P and activin (Gray and 
15 Mason, SfiisaiCfi. 242: 1328-1330 (1990)). The association between the mature and pro regions of TGF-p masks the 
biological activity of the mature dimer, resulting in formation of an inactive latent form. Latency is not a constant 
of the TGF-p superfamily , since the presence of the pro region has no effect on activin or inbibin biological activity. 

A unifying feature of the biology of the proteins from the TGF-P superfamily is their ability to regulate 
developmental processes. TGF-p has been shown to have numerous regulatory actions on a wide variety of both 
normal and neoplastic cells. TGF-p is multifunctional, as it can either stimulate or inhibit cell proliferation, 
differentiation, and other critical processes in ceil function (Spora and Roberts, supra). 

One member of the TGF-P superfamily, EBAF, is expressed in endometrium only in the late secretory phase 
and during abnormal endotnetrial bleeding. Kothapalli et al., J. Clin Inv«t 2* 2342-2350 (1997). Human 
endometrium is unique m mat it is the only tissue in the body thai bleeds at regular intervals. In addition, abnormal 
25 endometrial bleeding is one of the most common manifestations of gynecological diseases, and is a prime indication 
for hysterectomy. In situ hybridization showed that the raRNA of EBAF was expressed in the stroma without any 
significant mRNA expression in the endometrial glands or endothelial cells. 

The predicted protein sequence of EBAF showed a strong homology to the protein encoded by mouse 
lefty /stra3 of me TGF-P superfamiry. A motif search revealed that the predicted EBAF protein contains most of the 
cysteine residues which are conserved among the TGF-P-related proteins and which are necessary for the formation 
of the cysteine knot structure. The EBAF sequence contains an additional cysteine residue, 12 arnino acids upstream 
from the first conserved cysteine residue. The only other family members known to contain an additional cysteine 
residue are TGF-ps, inhibits, and GDF-3. EBAF, sirnilar to LEFTY, GDF-3/Vgr2, and GDF-9, lacks the cysteine 
residue that is known to form the mtennolecular disulfide bond. Therefore, EBAF appears to be an additional 
member of the TGF-P superfamily with an unpaired cysteine residue that may not exist as a dimer. However, 
hydrophobic contacts between the two monomer subuniu may promote dimer formation. Fluorescence in situ 
hybridization showed that the eiw/gene is located on human cruomosomc 1 at band q42. 1 . 
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Additional members of me TGF-p superfamily, such as those related to EBAF, are being searched for by 
industry- and academics. We herein describe the identification and characterization of novel polypeptides having 
homology to EBAF, designated herein as PR03 17 polypeptides. 

18. ERM 

5 The widespread occurrence of cancer has prompted the devotion of considerable resources and discovering 

new treatments of treatment. One particular method involves the creation of tumor or cancer specific monoclonal 
antibodies (mAbs) which are specific to tumor antigens. Such mAbs, which can distinguish between normal and 
cancerous cells are useful in the diagnosis, prognosis and treatment of the disease. Particular ami gwu are known 
to be associated with neoplastic diseases, such as colorectal cancer. 

10 One particular antigen, the A33 antigen is expressed in more than 90% of primary or metastatic colon 

cancers as well as normal colon epithelium. Since colon cancer is a widespread disease, carry diagnosis and 
treatment is an important medical goal. Diagnosis and treatment of colon cancer can be implemented using 
monoclonal antibodies (mAbs) specific therefore having fluorescent, nuclear magnetic or radioactive tags. 
Radioactive gene, toxins and/or drug tagged mAbs can be used for treatment in situ with mmimal patient description. 

15 mAbs can also be used to diagnose during the diagnosis and treatment of colon cancers. For example, when the 
serum levels of the A33 antigen are elevated in a patient, a drop of the levels after surgery would indicate the tumor 
resection was successful. On the other hand, a subsequent rise in serum A33 antigen levels after surgery would 
indicate that metastases of the original tumor may have formed or that new primary tumors may have appeared. Such 
monoclonal antibodies can be used in lieu of, or in conjunction with surgery and/or other chemotherapies. For 

20 example. U.S.P. 4.579,827 and U.S.S.N. 424,991 (E.P. 199,141) are directed to therapeutic aaministration of 
monoclonal antibodies, the latter of which relates to the application of ami-A33 mAb. 

Many cancers of epithelial origin have adenovirus receptors. In fact, adenovirus -derived vectors have been 
proposed as a means of inserting antisense nucleic acids into rumors (U.S.P. 5,518,885). Thus, the association of 
viral receptors with neoplastic tumors is not unexpected. 

25 We herein describe the ide n ti fi cati o n and characterization of novel polypeptides having homology to certain 

cancer-associated antigens, designated herein as PRO301 polypeptides. 

19. PRQ224 

Cholesterol uptake can have serious implications on one's health. Cholesterol uptake provides cells with 
30 most of the cholesterol they require for membrane synthesis. If mis uptake is blocked, cholesterol accumulates in 
the blood and can contribute to the formation of atherosclerotic plaques in blood vessel walls. Most cholesterol is 
transported in the blood bound to protein in the form of complexes known as low-density lipoproteins (LDLs). LDLs 
are endocytosed into cells via LDL receptor proteins. Therefore. LDL receptor proteins, and proteins having 
homology thereto, are of interest to the scientific and medical cornmuniiies. Membrane-bound proteins and 
35 receptors can play an important role in the formation, differennanon and maintenance of multicellular organisms. 
The LDL receptors are an example of membrane -bound proteins which are involved in the synthesis and formation 
of cell membranes, wherein the health of an individual is affected directly and indirectly by its function. Many 
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membrane-bound proteins act as receptors such as the LDL receptor. These receptors can function to endocytose 
substrates or they can function as a receptor for a channel. Other membrane-bound proteins function as signals or 
antigens. 

Membrane-bound proteins and receptor molecules have various industrial applications, including as 
phannaceuucal and diagnostic agents. The nxrribrane-bound proteins can also be employed for screening of potential 
5 peptide or small molecule regulators of the relevant receptor/ligand interaction. In the case of the LDL receptor, it 
is desirable to find molecules which enhance endocytosis so as to lower blood cholesterol levels and plaque formation. 
It is also desirable to identify molecules which inhibit endocytosis so that these molecules can be avoided or regulated 
by individuals hiving high blood cholesterol. Polypeptides which are homologous to lipoprotein receptors but which 
do not function as lipoprotein receptors are also of interest in the determination of the function of the fragments which 
10 show homology. 

The following studies report on previously known low density lipoprotein receptors and related proteins 

including arjoUpoproteins: Sawarnura, et al., Nippon Cbemiphax Co, Japan patent application J09098787; Novak, S.. 

et al., J, Biol, Qtta,» 271 :(20)1 1732-6 (1996); Blaas, D., J- Virol 69<ll)7244-7 (Nov. 1995); Scott, J.. J. Inherit 

McUt? , Di5 - (UK), 9/Supp. 1 (3-16) (1986); Yamamoto, et al., £e]l, 39:27-38 (1984); Rebece, et al., Neurobiol. 
15 Aging, 15:5117 (1994); Novak, S., et al., J. Biol. Chemistry. 271:11732-11736 (1996); and Sestavel and Fruchan, 

Cell Mpl. BiPl-. 40<4):461-81 (June 1994). These publications and others published prior to the filing of this 

application provide further background to peptides already known in the art. 

Efforts are being undertaken by both industry and academia to identify new, native membrane-bound 

receptor proteins, particularly those having homology to lipoprotein receptors. We herein describe the identification 
20 and characterization of novel polypeptides having homology to lipoprotein receptors, designated herein as PR0224 

polypeptides. 

20. PRQ222 

Complement is a group of proteins found in the blood that are important in humoral immunity and 
25 inflammation. Complement proteins are sequentially activated by aiuigen-anribody complexes or by proteolytic 
enzymes. When activated, complement proteins loll bacteria and other microorganisms, affect vascular permeability, 
release histamine and attract white blood cells. Complement also enhances phagocytosis when bound to target cells. 
In order to prevent harm to autologous cells, the complement activation pathway is tightly regulated. 

Deficiencies in the regulation of complement activation or in the complement proteins themselves may lead 
30 to immune-complex diseases, such as systemic lupus erythematosus, and may result in increased susceptibility to 
bacterial infection. In all cases, early detection of complement deficiency is desirable so that the patient can begin 
treatment. Thus, research efforts are currently directed toward identification of soluble and membrane proteins that 
regulate complement activation. 

Proteins known to be important in regulating complement activation in humans include Factor H and 
35 Complement receptor type 1 (CR1). Factor H is a ISO kD soluble serum protein that interacts with complement 
protein C3b to accelerate the decay of C3 convertase and acts as a cofactor for Factor I-mediated cleavage of 
complement protein C4b. Complement receptor type 1 is a 190-280 kD membrane bound protein found in mast cells 
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and most blood ceils. CR1 interacts with complement proteins C3b. C4b, and iC3b to accelerate dissociation of C3 
convertases. acts as a cofactor for Factor I-mediated cleavage of C3b and C4b, and binds immune complexes and 
promotes their dissolution and phagocytosis. 

Proteins which have homology to complement proteins are of particular interest to the medical and industrial 
communities. Often, proteins having homology to each other have similar function. It is also of interest when 
5 proteins having homology do not have similar functions, indicating that certain structural motifs identify information 
other than function, such as locality of function. 

Efforts are being undertaken by both industry and academia to identify new, native secreted and 
membrane-bound proteins, particularly those having homology to known proteins involved in the complement 
pathway. Proteins involved in the complement pathway were reviewed in Binrungham DJ (1995), Critical Reviews 
10 in IminurolQgy, 15(2): 133-154 and in Abbas AK, et al. (1994) Cellular and Molecular Inrnninology, 2nd Ed. W.B. 
Saunders Company, Philadelphia, pp 295-315. 

We herein describe the identification and characterization of novel polypeptides having homology to 
complement receptors, designated herein as PR0222 polypeptides. 

15 21. PRQ234 

The successful function of many systems within multicellular organisms is dependent on cell-cell 
interactions. Such interactions are affected by the alignment of particular ligands with particular receptors in a 
manner which allows for ligand-receptor binding and thus a cell-cell adhesion. While protein-protein interactions 
in cell recognition have been recognized for some time, only recently has the role of carbohydrates in physiologically 

20 relevant recognition been widely considered (see B.K. ,Brandley et al, J. Leuk. Biol. 4Q: 97 (1986) and N. Sharon 
et al.. Science 24fi: 227 (1989). Oligosaccharides are well positioned to act as recognition novel lectins due to their 
cell surface location and structural diversity. Many oligosaccharide structures can be created through the differential 
activities of a smaller number of glycosyltransferases. The diverse structures of oligosaccharides can be generated 
by transcription of relatively few gene products; which suggests that the oligosaccharides are a plausible mechanism 

25 by which is directed a wide range of cell-cell interactions. Examples of differential expression of cell surface 
carbohydrates and putative carbohydrate binding proteins (lectins) on interacting cells have been described (J. Dodd 
& T.M. Jessel, 7. Neurosci. & 3278 (1985); LJ. Regan et al.. Proc. Natl. Acad. Sri. USA 2248 (1986); M. 
Constantine-Paton et al.. Nature 224: 459 (1986); and M. Tiemeyer et al., J. Biol. Chem, 2&: 1671 (1989). One 
interesting member of the lectin family are selectins. 

30 The migration of leukocytes to sites of acute or chronic inflammation involves adhesive interactions between 

these cells and the endothelium. This specific adhesion is the initial event in the cascade that is initiated by 
inflammatory insults, and it is, therefore, of paramount importance to the regulated defense of the organism. 

The types of cell adhesion molecules that are involved in the interaction between leukocytes and the 
endothelium during an inflammatory response currently stands at four: (1) selectins; (2) (carbohydrate and 

35 glycoprotein) ligands for selectins; (3) integrins; and (4) imegrin ligands, which are members of the immunoglobulin 
gene superfamily. 
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The scicctins arc cell adhesion molecules thai are unified both structurally and functionally. Structurally, 
selectins are characterized by the inclusion of a domain with homology to a calcium-dependent lectin (C-Icctins), an 
epidermal growth factor (egf)-Uke domain and several complement binding-like domains, Bevilacqua, M.P. etal., 
Science^ 1160-1165 (1989); Johnston etal., Cell&: 1033-1044 (1989); Lasky etal, CW/&: 1045-1055 (1989); 
Siegalman, M. et al.. Science 242: 1165-1172 (1989); Stoolman. L.M., Cell & 907-910 (1989). Functionally. 
5 selectins share the common property of their ability to mediate cell binding through interactions between their lectin 
domains and cell surface carbohydrate ligands (Brandley. B. et al. , Cell £2, 861-863 (1990); Springer, T. and Lasky, 
L.A., Nature 242. 19-197 (1991); Bevilacqua, M.P. and Nelson, R.M., /. Clin. Invest. 21 379-387 (1993) and 
Tedder et ai, J. Exp. Med. HQ: 123-133 (1989). 

There are three members identified so far in the seiecun family of cell adhesion molecules: L-selectin (also 
10 called peripheral lymph node tensing receptor (pnHR), LEC-CAM-1, LAM-1, gp90 ME \ gplOO* 61 , gpl 10**% MEL- 
14 antigen, Leu-8 antigen, TQ-1 antigen, DREG antigen), E-sclecrin (LEC-CAM-2, LECAM-2, ELAM-1) and P- 
selectin (LEC-CAM-3, LECAM-3, GMP-140, PADGEM). 

The idennftcation of the C-lectin domain has led to an intense effort to define carbohydrate binding ligands 
for proteins containing such domains. E-selectin is believed to recognize the carbohydrate sequence NeuNAca2- 
1 5 3Gaipi-4<Fucal-3)GlcNAc (sialyl-Lewis x, or sLe 1 ) and reUted oligosaccharides. Berg et al., J. Biol. Chan. 265 : 
14869-14872(1991); Lowe etal., CWJfl: 47*484 (1990); Phillips et ai, Science 25Q: 1130-1132 (1990); Tiemeyer 
etal.. Proc. Nail. Acod. Sci. USA 88: 1138-1142 (1991). 

l^selectin, which comprises a lectin domain, performs its adhesive function by recognizing carbohydrate- 
containing ligands on endothelial cells. L-selectin is expressed on the surface of leukocytes, such as lymphocytes, 
20 neutrophils, monocytes and eosinophils, and is involved with the trafficking of lymphocytes to peripheral lymphoid 
tissues (Gallatin et ai., Nature 202: 30-34 (1983)) and with acute neurxophil-mcdicated inflammatory responses 
(Watson, S.R., Nature 242: 164-167 (1991)). The amino acid sequence of L-selectin and the encoding nucleic acid 
sequence are, for example, disclosed in U.S. patent No. 5.098,833 issued 24 March 1992. 

L-selectin (LECAM-1) is particularly interesting because of its ability to block neutrophil influx (Watson 
25 et al.. Nature 342: 164-167 (1991). It is expressed in chronic lymphocytic leukemia cells which bind to HEV 
(Spertini et al., Nature 242: 691-694 (1991). It is also believed that HEV structures at sites of chronic inflammation 
are associated with the symptoms of diseases such as rheumatoid arthritis, psoriasis and multiple sclerosis. 

E-selectin (ELAM-1), is particularly interesting because of its transient expression on endothelial cells in 
response to IL-1 or TNF. Bevilacqua et al.. Science 242: 1160 (1989). The time course of this induced expression 
30 (2-8 h) suggests a role for this receptor in initial neutrophil induced extravasation in response to infection and injury. 
It has further been reported that anu-ELAM-1 antibody blocks the influx of neutrophils in a primate asthma model 
and thus is beneficial for preventing airway obstruction resulting from the inflammatory response. Gundel et ai, J. 
Clin. Invest. 88: 1407 (1991). 

The adhesion of circulating neutrophils to stimulated vascular endothelium is a primary event of the 
35 inflammatory response. P-selecrin has been reported to recognize the Lewis x structure (GalfM-4(Fucal-3) GlcNAc), 
Ursen et al.. Cell Q: 467-474(1990). Others report that an additional terminal linked sialic acid is required for high 
affinity binding. Moore et al., J. Cell. Biol. U2- 491-499 (1991). P-selectin has been shown to be significant in acute 
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lung injury. Anri-P-selectin antibody has been shown 10 have strong protective effects in a rodeni lung injury model. 
M.S. Mulligan et al.. J. Clin. Invest. 2Q: 1600 (1991). 

We herein describe the identification and characterization of novel polypeptides having homology to lectin 
proteins, herein designated as PR0234 polypeptides. 

22. PRQ231 

Some of the most important proteins involved in the above described regulation and rnodulanon of cellular 
processes are the enzymes which regulate levels of protein phosphorylation in the cell. For example, it is known that 
the transduction of signals that regulate cell growth and differentiation is regulated at least in part by phosphorylation 
and dephosphorylation of various cellular proteins. The enzymes thai catalyze these processes include the protein 
kinases, which function to phosphorylate various cellular proteins, and the protein phosphatases, which function to 
remove phosphate residues from various cellular proteins. The balance of the level of protein phosphorylation in the 
cell is thus mediated by the relative activities of these two types of enzymes. 

Protein phosphatases represent a growing family of enzymes that are found in many diverse forms, including 
both membrane-bound and soluble forms. While many protein phosphatases have been described, the functions of 
15 only a very few are begmning to be understood (Tanks, Scrnin. Cell Biol. 4:373-453 (1993) and Dixon, Recent Prog. 
Horm. Res. 51 :405-414 (1996)). However, in general, it appears that many of the protein phosphatases function to 
modulate the positive or negative signals induced by various protein kinases. Therefore, it is likely that protein 
phosphatases play critical roles in numerous and diverse cellular processes. 

Given the physiological importance of the protein phosphatases, efforts are being undertaken by both 
20 industry and academia to identify new, native phosphatase proteins. Many of these efforts are focused on the 
screening of mammalian recornbinant DNA libraries to identify the coding sequences for novel phosphatase proteins. 
Examples of screening methods and techniques are described in the literature [see, for example, Klein et al., Proc. 
Natl. Acad. Sei.. 22:7108*7113 (1996); U.S. Patent No. 5,536,637)]. 

We herein describe the identification and characterization of novel polypeptides having homology to acid 
25 phosphatases, designated herein as PR0231 polypeptides. 

23. PRQ229 

Scavenger receptors are known to protect IgG molecules from catabolic degradation. Riechmann and 
Hollinger, Nature. BjoftchflQlogy. 15:617 (1997). In particular, studies of the CH2 and CH3 domains have shown 

30 that specific sequences of these domains are important in detemnning the half-lives of antibodies. EUerson, et al. , 
LimmunoJ.. 116: 510 (1976); Yasmeen, et al., J. Irnmunol 116: 518 (1976; Pollock, et al., P»f J Immnnni 20: 
2021 (1990). Scavenger receptor proteins and antibodies thereto are further reported in U.S. Patent No. 5,510,466 
to Krieger. et al. Due to the ability of scavenger receptors to increase the half-life of polypeptides and their 
involvement in immune function, molecules having homology to scavenger receptors are of importance to the 

35 scientific and medical community. 

Efforts are being undertaken by both industry and academia to identify new, native secreted and membrane- 
bound receptor proteins, particularly those having homology to scavenger receptors. Many efforts are focused on 
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the screening of mammalian recombinani DNA libraries to identify the coding sequences for novel secreted and 
membrane-bound receptor proteins. Examples of screening methods and techniques are described in the literature 
[see. for example, Klein et a!., Proc, NaU. A«d, Sti,. 22:7108-7113 (1996); U.S. Patent No. 5,536,637)]. 

We herein describe the identification and characterization of novel polypeptides having homology to 
scavenger receptors, designated herein as PR0229 polypeptides. 

5 

24. PRQ238 

Oxygen free radicals and antioxidants appear to play an important role in the central nervous system after 
cerebral ischemia and reperfasion. Moreover, cardiac injury, related to ischaemia and reperrusion has been reported 
to be caused by the action of free radicals. Addiuonally, studies have reported that the redox sate of the cell is a 

10 pivotal deteminant of the fate of the cells. Furthermore, reactive oxygen species have been reported to be cytotoxic, 
causing iiiflammatory disease, including tissue necrosis, organ failure, atherosclerosis, infertitiry, birth defects, 
premature aging, mutations and malignancy. Thus, the control of oxidation and reduction is important for a number 
of reasons including for control and prevention of strokes, heart attacks, oxidative stress and hypertension. In this 
regard, reductases, and particularly, oxidoreductases, are of interest. Publications further describing this subject 

15 matter include Kelsey, et al., Br, J, CfflECT, 76(7):8524 (1997); Friedrich and Weiss, J. Theor. Biol .. 187(4):529-40 
(1997) and Pieulle. et al., J. BacterioL. 179(1 8): 5684-92 (1997). 

Efforts are being undertaken by both industry and academia to identify new, native secreted and membrane- 
bound receptor proteins, particulariy secreted proteins which have homology to reductase. Many efforts are focused 
on the screening of mamm a lian recombinant DNA libraries to identify the coding sequences for novel secreted and 

20 membrane-bound receptor proteins. Examples of screening methods and techniques are described in the literature 
[see, for example, Klein et al., Proc. Natl. Acad Sri &:7\Q&.7m (1996); U.S. Patent No. 5,536,637)]. 

We herein describe the identification and characterization of novel polypeptides having homology to 
reductase, designated herein as PR0238 polypeptides. 

25 25. PRQ233 

Studies have reported that the redox state of the cell is an important detenninant of the fate of the cell. 
Furthermore, reactive oxygen species have been reported to be cytotoxic, causing inflammatory disease, including 
tissue necrosis, organ failure, atherosclerosis, infertility, birth defects, premature aging, mutations and malignancy. 
Thus, the control of oxidation and reduction is important for a number of reasons, including the control and 

30 prevention of strokes, heart attacks, oxidative stress and hypertension. Oxygen free radicals and antioxidants appear 
to play an important role in the central nervous system after cerebral ischemia and reperrusion. Moreover, cardiac 
injury, related to ischaemia and reperrusion has been reported to be caused by the action of free radicals. In this 
regard, reductases, and particularly, oxidoreductases, are of interest. In addition, the transcription factors, NF-kappa 
B and AP- 1 , are known to be regulated by redox state and to affect the expression of a large variety of genes thought 

35 to be involved in the pathogenesis of AIDS, cancer, atherosclerosis and diabetic complications. Publications further 
describing this subject matter include Kelsey. et al., Br. J Canrrr 76(7):852-4 (1997); Friedrich and Weiss, ± 
IfcmrJ^., I87(^ I79(18):5684-92 (1997). Given the physiological 
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importance of redox reactions in vivo, efforts are currently being under taJcen to identity new, native proteins which 
are involved in redox reactions. We describe herein the identification of novel polypeptides which have homology 
to reductase, designated herein as PR0233 polypeptides. 

26. PRQ223 

5 The carboxypeptidase family of exopepudases constitutes a diverse group of enzymes that hydrolyze 

carboxyl-terrninal amide bonds in polypeptides, wherein a large number of mammalian tissues produce these 
enzymes. Many of the carboxypeptidase enzymes that have been identified to date exhibit rather strong cleavage 
specificities for certain amino acids in polypeptides. For example, carboxypeptidase enzymes have been identified 
which prefer lysine, arginine. serine or amino acids with either aromatic or branched aliphatic side ^hw as 

10 substrates at the carboxyl terminus of the polypeptide. 

With regard to the serine carboxypepndases, such amino acid specific enzymes have been identified from 
a variety of different mamrnalian and non-mammalian organisms. The mammalian serine carboxypeptidase enzymes 
play important roles in many different biological processes mchiding, for example, protein digestion, activation, 
inactivation, or modulation of peptide hormone activity, and alteration of the physical properties of proteins and 

15 enzymes. 

In light of the physiological importance of the serine carboxypeptidascs, efforts are being undertaken by both 
industry and academia to kiemiry new, native secreted and membrane-bound receptor proteins and specifically novel 
carboxypeptidases. Many of these efforts are focused on the screening of mammalian recombinant DNA libraries 
to identify the coding sequences for novel secreted and raembrane-bound receptor proteins. We describe herein novel 
20 polypeptides having homology to one or more serine carboxypeptidase polypeptides, designated herein as PR0223 
polypeptides. 

27. PRQ233 

Plexin was first identified in Xenopus tadpole nervous system as a membrane glycoprotein which was shown 
25 to mediate cell adhesion via a hemophilic buiding mechanism in the presence of calcium ions. Strong evolutionary 
conservation between Xenopus, mouse and human homologs of plexin has been observed. [Kaneyama et al. t 
Biochem. And Biophys. Res. Comm. 226: 524-529 (1996)]. Given the physiological importance of cell adhesion 
mechanisms in vivo, efforts are currently being under taken to identify new, native proteins which are involved in 
cell adhesion. We describe herein the identification of a novel polypeptide which has homology to plexin, designated 
30 herein as PR0235. 

28. PRQ236 and PRQ2M 

P-galactosidase is a well known enzymatic protein which functions to hydrolyze P-galactoside molecules. 
P-galactosidase has been employed for a variety of different applications, both in vitro and in vivo and has proven 
35 to be an extremely useful research tool. As such, there is an interest in obtaining novel polypeptides which exhibit 
homology to the P-galactosidase polypeptide. 
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Given the scrong interest in obtaining novel polypeptides having homology to (J-galaciosidase. efforts are 
currently being undertaken by both industry and academia to identify new, native P-galactosidase homolog proteins. 
Many of these efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding 
sequences for novel P-galactosidase-iike proteins. Examples of screening methods and techniques are described in 
the literature [see, for example, Klein et al., Proc. Natl Acad Sri 22:7108-7113 (1996); U.S. Patent No. 
5,536,637)]. We herein describe novel poylpeptides having siginificant homology to the p-galactosidase enzyme, 
designated herein as PR0236 and PR0262 polypeptides. 



29. PRQ239 

Densin is a glycoprotein which has been isolated from the brain which has all the hallmarks of an adhesion 
1 0 molecule. It is highly concentrated at synaptic sites in the brain and is expressed prominently in dendritic processes in 
developing neurons Densin has been characterized as a member of the O-linked siaJoglycoprotetns Densin has 
relevance to medically important processes such as regeneration. Given the physiological importance of synaptic 
processes and cell adhesion mechanisms in vivo, efforts are currently being under taken to identify new, native 
proteins which are involved in synaptic rnachinery and cell adhesion. We describe herein the identification of novel 
15 polypeptides which have homology to densin, designated herein as PR0239 polypeptides. 

30. PRQ237 

Ebnerin is a cell surface protein associa t ed with von Ebner glands in mammals. Efforts are being undertaken 
by both industry and academia to identify new, native cell surface receptor proteins and specifically those which 
20 possess sequence homology to cell surface proteins such as ebnerin. Many of these efforts are focused on the 
screening of mammalian recombinant DNA libraries to identify the coding sequences for novel receptor proteins. 
We herein describe the identification of novel polypeptides having significant homology to the von Ebner's gland- 
associated protein ebnerin, designated herein as PR0257 polypeptides. 

25 31. PRO260 

Fucosidases are enzymes that remove fucose residues from fucose containing proteoglycans. In some 
pathological conditions, such as cancer, rh wt m a toid arthritis, and diabetes, there is an abnormal fucosylation of serum 
proteins. Therefore, fucosidases, and proteins having homology to fucoaidase, are of importance to the study and 
abrogation of these conditions, in particular, proteins having homology to the alpha-l-fucosidase precursor are of 

30 interest. Fucosidases and fucosidase inhibitors are further described in U.S. Patent Nos. 5,637,490, 5,382,709, 
5,240,707 , 5,153.325, 5,100,797, 5,096,909 and 5,017,704. Studies are also reported in Valk, et al.. 1. Virol .. 
71(9):6796 (1997), Akiogu, et al. Monaldi ktch. Chest Pis (Italy), 52(2):1 18 (1997) and Focarelli, et al.. Biochem 
Biophvs. R« rnirm^ri (U.S.). 234(l):54 (1997), 

Efforts are being undertaken by both industry and academia to identify new, native secreted and membrane- 

35 bound receptor proteins. Of particular interest are proteins having homology to the alpha-l-fucosidase precursor. 
Many efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences 
for novel secreted and membrane-bound receptor proteins. Examples of screening methods and techniques are 
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described in ihe literature [see, for example, Klein et al., Proc. Natl. Acad 22:7108-71 13 (1996); U.S. Patent 
No. 5.536.637)]. 

We herein describe the identification and characterization of novel polypeptides having homology to 
fucosidases, designated herein as PRO260 polypeptides. 

5 32. PRQ263 

CD44 is a cell surface adhesion molecule involved in cell-cell and cell-matrix interactions. Hyaluronic acid, 
a component of the extracellular matrix is a major ligand. Other ligands include collagen, fibronectin, laininin, 
chrondroion sulfate, mucosal addressin, serglycin and osteoponin. CD44 is also important in regulating cell traffic, 
lymph node homing, transmission of growth signals, and presentation of chemokincs and growth factors to traveling 

1 0 cells . CD44 surface proteins are associated with metastatic tumors and CD44 has been used as a marker for HIV 
infection. Certain splice variants are associated with metastasis and poor prognosis of cancer patients. Therefore, 
molecules having homology with CD44 are of particular interest, as their homology indicates that they may have 
functions related to those functions of CD44. CD44 is further described in U.S. Patent Nos. 5,506.119, 5,504,194 
and 5,108,904; Gerberick, et al.. Toxicol, AffPl PtianTWfOl., 146(1):1 (1997 ); wictig, et al., Immunol i^r< 

15 (Netherlands), 57(l-3):217 (1997); and Oliveira and Odell. Oral Oncol (England). 33(4):260 (1997). 

Efforts are being undertaken by both industry and academia to identity new, native secreted and membrane- 
bound receptor proteins, particularly transmembrane proteins with homology to CD44 antigen. Many efforts are 
focused on the screening of m a mm al i a n recombinant DNA libraries to identify the coding sequences for novel 
secreted and membrane-bound receptor proteins. Examples of screening methods and techniques are described in 

20 the literature [see, for example, Klein et al., Proc. Natl. Acad Sej, 22:7108-7113 (1996); U.S. Patent No. 
5,536,637)]. 

We herein describe the klenafication and characterization of novel polypeptides having homology to CD44 
antigen, designated herein as PR0263 polypeptides. 

25 33. PRO270 

Thioreobxins effect rerfuction-oxidatiori (redox) state. Many diseases are potentially related to redox state and 
reactive oxygen species may play a role in many important biological processes. The transcription factors, NF-kappa 
D and AP- 1 , are regulated by redox state and are known to affect the expression of a large variety of genes thought to 
be involved in the pathogenesis of AIDS, cancer, atherosclerosis and diabetic complications. Such proteins may also 

30 play a role in cellular antioxidant defense, and in pathological conditions involving oxidative stress such as stroke and 
inflammation in addition to having a role in apoptosis. Therefore, thioredoxins. and proteins having homology thereto, 
are of interest to the scientific and medical communities. 

We herein describe the identification and characterization of novel polypeptides having homology to 
thioredoxin, designated herein as PRO270 polypeptides. 

35 
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34. PRQ271 

The proteoglycan link protein is a protein which is intimately associated with various extracellular matnx 
proteins and more specifically with proteins such as collagen. For example, one primary component of collagen is 
a large proteoglycan called aggrecan. This molecule is retained by binding to the glycosaminoglycan hyaluronan 
through the amino terminal Gl globular domain of the core protein. This binding is stabilized by the proteoglycan 
5 link protein which is a protein that is also associated with other tissues containing hyaluronan binding proteoglycans 
such as versican. 

Link protein has been identified as a potential target for autoiimnune antibodies in individuals who suffer 
from juvenile iteumatoid arthritis (see Guerassimov et al., /. Rheumatology 24(5):959-964 (1997)). As such, there 
is strong interest in tiermfying novel proteins having homology to link protein. We herein describe the iderrinamon 
10 and characterization of novel polypeptides having such homology, designated herein as PR0271 polypeptides. 

35. PRQ272 

Reoculocalbin is an endoplasmic reticular protein which may be involved in protein transport and luminal 
protein processing. Reuculocalbin resides in the lumen of the endopladsmic rerticulum. is known to bind calcium. 
15 and may be involved in a luminal retention mechanism of the endoplasmic reticulum. It contains six domains of the 
EF-hand motif associated with high affinity calcium binding. We describe herein the identification and 
characterization of a novel polypeptide which has homology to the reuculocalbin protein, designated herein as 
PR0272. 



20 36. PRQ2Q4 

Collagen, a natu^ occurring protein, finds wide application in industry. Chemically hydrolyzed natural 
collagen can be denatured and renanired by heating and cooling to produce gelatin, which is used in photographic 
and medical, among other applications. Collagen has important properties such as the ability to form interchain 
aggregates having a conformation designated as a triple helix. We herein describe the identification and 

25 characterization of a novel polypeptide which has homology to portions of the collagen molecule, designated herein 
as PR0294. 

37. PRQ29S 

The integrals comprise a supergene family of cell-surface glycoprotein receptors that promote cellular 
30 adhesion. Each cell has numerous receptors that define io cell adhesive capabilities. Integrins are involved in a wide 
variety of interaction between cells and other cells or matrix components. The integrins are of particular importance 
in regulating movement and function of immune system cells The platelet lib /II LA integrin complex is of particular 
iinportance in regulating platelet aggregation. A member of the integrin family, integrin P-6, is expressed on epithelial 
cells and modulates epithelial mflammation. Another integrin. leucocyte-associated antigen-1 (LFA-1) is important 
35 in the adhesion of lymphocytes during an immune response The integrins are expressed as heterodimers of non- 
covalently associated alpha and beta subunits. Given the physiological importance of cell adhesion mechanisms in 
vivo, efforts are currently being under taken to identify new. nanv C proteins which are involved in cell adhesion. We 



26 



WO 99/14328 



PCT/US98/19330 



describe herein the identification and characterization of a novel polypeptide which has homology to imegrin. 
designated herein as PR0295. 

38. PRQ193 

Protein-protein interactions include receptor and antigen complexes and signaling mechanisms. As more 
5 is known about the structural and functional mechanisms underlying protein-protein interactions, protein-protein 
interactions can be more easily manipulated to regulate the particular result of the protein-protein interaction. Thus, 
the underlying mechanisms of protein-protein interactions axe of interest to the scientific and medical cornmunity. 

All proteins containing leucine-rich repeats are thought to be involved in protein-protein interacaons. 
Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 

10 locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats correspond 
to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with one surface 
exposed to solvent, so mat the protein acquires an unusual, nonglubular shape. These two features have been 
indicated as responsible for the protein-binding functions of proteins containing leucine-rich repeats. See, Kobe and 
Deisenhofer, Trends Biochgm Sci 19(10):415^21 (Oct. 1994). 

15 A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 

ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, tissue 
repair, and tumor stroma formation. Iozzo, R. V., Crit. Rev. Binc hem. Mol. Biol 32(2):141-174 (1997). Others 
studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle, C, et al., Vouv. Rev. 
Fr, HcnatQl (Germany), 37(4):215-222 (1995), reporting mutations in the leucine rich motif in a complex associated 

20 with the bleeding disorder Bemard-Soulier syndrome and Chlemetson, K. J., Thromh. Haemnst (Germany), 
74(1): 111-116 (July 1995), reporting that platelets have leucine rich repeats. Another protein of particular interest 
which has been reported to have leucine-rich repeats is the SLIT protein which has been reported to be useful in 
treating neuro-degenerative diseases such as Alzheimer's disease, nerve damage such as in Parkinson's disease, and 
for diagnosis of cancer, see. Aflavmaanakanas. S. and Romberg, J. M„ WO9210518-A1 by Yale University. Other 

25 studies reporting on the biological functions of proteins having leucine-rich repeats include: Tayar. N., et al., Mol. 
Cell EadQCriMl. (Ireland). 125(1 -2):65-70 (Dec. 1996) (gonadotropin receptor involvement); Mima, Y., et al.. 
Nippon RiflShO. (Japan), 54(7): 1784-1789 (July 1996) (apoptosis involvement); Harris, P. C, et al., J. Am. Soc 
tiCBtaPJ., 6(4): 1125-1133 (Oct. 1995) (kidney disease involvement); and Ruoslahti. E. I., et al.. WO9110727-A by 
La Jolla Cancer Research Foundation (decorin binding to transforming growth factor (5 involvement for treatment for 

30 cancer, wound healing and scarring). 

Efforts are therefore being undertaken by both industry and academia to identify new proteins having leucine 
rich repeats to better understand protein-protein interactions. Of particular interest are those proteins having leucine 
rich repeats and homology to known neuronal leucine rich repeat proteins. Many efforts are focused on the screening 
of mammalian reconibinant DNA libraries to identify the coding sequences for novel secreted and membrane-bound 

35 proteins having leucine rich repeats. Examples of screening methods and techniques are described in the literature 
Isee. for example. Klein et al.. Proc. Natl Arari Sri 92 7108-71 13 (1996); U.S. Patent No. 5.536,637)). 
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We describe herein the identification and characterization of a novel polypeptide which has homology to 
leucine rich repeat proteins, designated herein as PR0293. 

39. PRQ247 

Prpiein-protein interactions include receptor and anrigen complexes and signaling mechanisms. As more 
5 is known about the structural and functional mechanisms underlying protein-protein interactions, protein-protein 
interactions can be more easily manipulated to regulate the particular result of the protein-protein interaction. Thus, 
the underlying mechanisms of protein-protein interactions are of interest to the scientific and medical community. 

All proteins containing leucine-rich repeats are thought to be involved in protein-protein interactions. 
Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse tactions and cellular 

1 0 locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats corre sp ond 
to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with one surface 
exposed to solvent, so that the protein acquires an unusual, nonglubular shape. These two features have been 
indicated as responsible for the protein-binding functions of proteins containing leucine-rich repeats. See, Kobe and 
Deisenhofer, Trends Biochem. Sci 19(10):415^21 (Oct. 1994). 

15 A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 

ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, tissue 
repair, and tumor stroma formation. Iozzo. R. V.. Crit. Rev. Biochem. Mol. Biol . 3invui-i7A nwr\ Others 
studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle, C, et al., Vouv. Rev. 
Fr, Hcmato). (Germany), 37(4)215-222 (1995), reporting mutations in the leucine rich motif in a complex associated 

20 with the bleeding disorder Bernard^Souiier sywlrome and Chlemctson, K. J., Thromb Haemost (Germany), 
74(1):11M16 (July 1995), reporting that platelets have leucine rich repeats. Another protein of particular interest 
which has been reported to have leucine-rich repeats is the SUT protein which has been reported to be useful in 
treating neurodegenerative diseases such as Alzheimer's disease, nerve damage such as in Parkinson's disease, and 
for diagnosis of cancer, see, AnavamstsakDoas, S. and Romberg, J. M., WO9210518-A1 by Yale University. Other 

25 studies reporting on the biological functions of proteins having leucine-rich repeats include: Tayar, N., et al., Mol. 
Cell Endocrinol, (Ireland), 125(1 -2): 65 -70 (Dec. 1996) (gonadotropin receptor involvement); Mhira, Y.. et al., 
Nippon RiflShP. (Japan), 54(7): 1784-1789 (July 1996) (apoptosis involvement); Harris, P. C, et al., J. Am. Soc. 
Nfflhial., 6(4):1 125-1 133 (Oct. 1995) (kidney disease involvement); and Ruoslahti, E. I., et al., W091 10727-A by 
La Jolla Cancer Research Foundation (decorin binding to transforming growth factor? involvement for treatment for 

30 cancer, wound healing and scarring). 

Dens in is a glycoprotein which has been isolated from the brain which has all the hallmarks of an adhesion 
molecule. It is highly concentrated at synaptic sites in the brain and is expressed prominently in dendriric processes in 
developing neurons. Densin has been characterized as a member of the O-linked sialogrycoproteins Densin has 
relevance to medically important processes such as regeneration. Given the physiological importance of synaptic 

35 processes and cell adhesion mechanisms in vivo, efforts are currently being under taken to identify new, native 
proteins which are involved in synaptic machinery and cell adhesion. Densin is further described in Kennedy, M.B, 
Trends Nguroficj. (England). 20(6):264 (1997) and Apperson, et al., J. Neurosci. . 16(21):6839 (1996). 
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Efforts arc therefore being undertaken by both industry and academia to identify new proteins having leucine 
rich repeats to better understand protein-protein interactions. Of particular interest are those proteins having leucine 
rich repeats and homology to known proteins having leucine rich repeats such as KIAA0231 and densin. Many 
efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for 
novel secreted and membrane-bound proteins having leucine rich repeats. Examples of screening methods and 
5 techniques are described in the literature [see, for example. Klein et al.. Proc Natl Acad fc j 22:7108-7113 (1996); 
U.S. Patent No. 5,536.637)]. 

We describe herein the iaentification and characterization of a novel polypeptide which has homology to 
leucine rich repeat proteins, designated herein as PR0247. 

10 40. PRO302. PRO303. PRO30A, PR O307 and PPOW 

Proteases are enzymatic proteins which are involved in a large number of very important biological 
processes in mammalian and wm-mammalian organisms. Numerous different protease enzymes from a variety of 
different mamm al ian and iwihmammaiian organisms have been both identified and characterized. The mammalian 
protease enzymes play important roles in many different biological processes including, for example, protein 

1 5 digestion, activation, mactivation. or modulation of peptide hormone activity, and alteration of the physical properties 
of proteins and enzymes. 

In light of the important physiological roles played by protease enzymes, efforts are currently being 
undertaken by both industry and academia to identify new, native protease homologs. Many of these efforts are 
focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for novel 
20 secreted and membrane-bound receptor proteins. Examples of screening methods and techniques are described in 
the literature [see, for example. Klein et al., Proc Natl Acad Sri 22:7108-7113 (1996); U.S. Patent No. 
5,536,637)1. We herein describe the identification of novel polypeptides having homology to various protease 
enzymes, designated herein as PRO302, PRO303, PRO304, PRO307 and PR0343 polypeptides. 

25 41. PRQ318 

The GUP protein family has been characterized as comprising zinc-finger proteins which play important 
roles in embryogenesis. These proteins may function as transcriptional regulatory proteins and are known to be 
amplified in a subset of human tumors. Glioma pathogenesis protein is saucturally related to a group of plant 
pathogenesis-related proteins. It is highly expressed in glioblastoma. See US Pat. Nos. 5,582,981 (issued Dec. 10, 

30 1996) and 5,322,801 (issued June 21, 1996), Ellington. A.D. et al., Nature . 24fi:818 (1990), Grindley, J.C. et al., 
PC V - Bi^" lfifim337 (1997), Marine, J.C. et al., MfiCHJkv., 63(21:211 (1997), Tne CRISP or cysteine rich 
secretory protein family are a group of proteins which are also structurally related to a group of plant pathogenesis 
proteins. [Schwidetzky, U., BiOThcm, J,. 221:325 (1997). Pfisterer, P., Mol. Cell Binl 1$OD:6160 (1996). 
Kratzschmar, J., Eur, J, Bjochem, 22fifl):827 (1996)]. We describe herein the identification of a novel polypeptide 

35 which has homology to GUP and CRISP, designated herein as PR0328 polypeptides. 
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42. PRQ33S. mm %\ and PRQ326 

Protein-protein interactions include receptor and antigen complexes and signaling mechanisms. As more 
is known about the structural and functional mechanisms underlying protein-protein interactions, protein-protein 
interactions can be more easily manipulated to regulate the particular result of the protein-protein interaction. Thus, 
the underlying mechanisms of protein-protein interactions are of interest to the scientific and medical community. 

All proteins comaining leucine-rich repeats are thought to be involved in protein-protein interactions. 
Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 
locations. The crystal structure of ribomiclease inhibitor protein has revealed that leucine-rich repeats correspond 
to beta-alpha structural units. Ttoe units are arranged so that they form a parallel beta-sheet with one surface 
exposed to solvent, so that the protein acquires an unusual, nonglubular shape. These two features have been 
in rti r atrd « responsible for die proteto-hinding functions of proteins comaining leucine-rich repeats. See, Kobe and 
Deisenhofer, Trends Binehem Sri 19{10):4 15-421 (Oct. 1994). 

A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 
ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, tissue 
repair, and tumor stroma formation. Iozzo, R. V., Crit. Rev. Bmchcm Mni 32(2):141-174 (1997). Others 
15 studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle, C, et al., Vouv. Rev 
Fr , Hcm a iftl - (Germany), 37(4):215-222 (1995), reporting mutations in the leucine rich motif in a complex associated 
with the bleeding disorder Bernard-Soulier syndrome. Chlemetson, K. J., Thromh Haemny (Germany), 74(1):1 li- 
ne (July 1995), reporting that platelets have leucine rich repeats and Ruoslahti, E, I., et al., WO9110727-A by La 
Jolla Cancer Research Foundation reporting that decorin binding to traraforming growth factor? has involvement in 
a treatment for cancer, wound healing and scarring. Related by function to this group of proteins is the insulin like 
growth factor (IGF), in that h is useful in wcund-healing and associated therapies concerned with re-growth of tissue, 
such as connective tissue, sltin and bone ; in promoting body growth in humans and sntmals ; and in stimulating other 
growth-related processes. The acid labile subunit of IGF (ALS) is also of interest in that it increases the half-life of 
IGF and is pan of the IGF complex in vivo 
25 Another protein which has been reported to have leucine-rich repeats is the SLIT protein which has been 

reported to be useful in treating neuro-degenerarive diseases such as Alzheimer's disease, nerve damage such as in 
Parkinson's disease, and for diagnosis of cancer, see, Amvamatsakonas, S. and Romberg, J. M., WO9210518-A1 
by Yale University. Of particular interest is UG-1 , a membrane glycoprotein that is expressed specifically in glial 
cells in the mouse brain, and has leucine rich repeats and imnamoglobulm-like domains. Suzuki, et al., J. Biol. 
30 Chem. (U.S.), 271(37):22522 (1996). Other studies reporting on the biological functions of proteins having leucine 
rich repeats include: Tayar, N., et al., Mol. Ml FJttlocrinol., (Ireland), 125<l-2):65-70 (Dec. 1996) (gonadotropin 
receptor involvement); Miura, Y., et al., Nippon Rimhn (Japan), 54(7): 1784-1789 (July 1996) (apoptosis 
invoWement); Harris, P. C, etal., J, Am. SfiC NffPhroL, 6(4):1 125-1 133 (Oct. 1995) (kidney disease involvement). 
Efforts are therefore being undertaken by both industry and academia to identify new proteins having leucine 
35 rich repeats to better understand protein-protein interactions. Of particular interest are those proteins having leucine 
rich repeats and homology to known proteins having leucine rich repeats such as UG-1. ALS and decorin. Many 
efforts are focused on the screening of rnammalian recombinant DNA libraries to identify the coding sequences for 

30 



20 



WO 99/14328 



PCT7US98/19330 



10 



15 



20 



25 



30 



novel secreted and membrane-bound proteins having leucine rich repeats. Examples of screening methods and 
techniques are described in the literature [see. for example, Klein et al., Proc. Natl Acad. Sci. . 22:7108-71 13 (1996); 
U.S. Patent No. 5.536,637)]. 

We describe herein the identification and characterization of novel polypeptides which have homology to 
proteins of the leucine rich repeat superfamily, designated herein as PR0335, PR033J and PR0326 polypeptides. 

43. PRQ332 

Secreted proteins comprising a repeat characterized by an arrangement of conserved leucine residues 
Ceucine-rich repeat motif) have diverse biological roles. Certain proteoglycans, such as biglycan, fibnxnodulin and 
decorin, are, for example, characterized by the presence of a leucine-rich repeat of about 24 amino acids [Ruoslahti, 
Ann, Rev, Cell. Biol, 4 229-255 (1988); Oldberg et a/., EM BO J 8, 2601-2604 (1989)]. In general, proteogrycans 
are believed to play a role in regulating extracellular matrix, cartilage or bone function. The proteoglycan decorin 
binds to collagen type 1 and II and affects the rate of fibril formation. Fibromodulin also binds collagen and delays 
fibril formation. Both fibromodulin and decorin inhibit the activity of transforming growth factor beta (TGF-p) (U.S. 
Patent No. 5,583,103 issued December 10, 1996). TGF-p is known to play a key role in the induction of 
extracellular matrix and has been implicated in the development of fibrotic diseases, such as cancer and 
gtomerutonephritis. Accordingly, proteogrycans have been proposed for the treatment of fibrotic cancer, based upon 
their ability to inhibit TGF-JJ's growth stimulating activity on the cancer cell. Proteoglycans have also been described 
as potentially useful in the araiment of other prolifierative pathologies, including rheumatoid arthritis, arteriosclerosis, 
adult respiratory distress syndrome, cirrhosis of the liver, fibrosis of the lungs, post-myocardiai infarction, cardiac 
fibrosis, post-angwplasty restenosis, renal interstitial fibrosis and certain dermal fibrotic conditions, such as keloids 
and scarring, which might result from bum injuries, other invasive skin injuries, or cosmetic or reconstructive 
surgery (U.S. Patent No. 5,654,270, issued August 5, 1997). 

We describe herein the iaentification and characterization of novel polypeptides which have homology to 
proteins of the leucine rich repeat superfamily, designated herein as PR0332 polypeptides. 



44. £RQ224 

Microfibril bundles and proteins found in association with these bundles, particularly attachment molecules, 
are of interest in the field of dermatology, particularly in the study of skin which has been damaged from aging, 
injuries or the sun. Fibrillin microfibrils define the continuous elastic network of skin, and are present in dermis as 
rnicrofibril bundles devoid of measurable elastin extending from the dermal-epithelial junction and as components of 
the thick elastic fibres present in the deep reticular dermis. Moreover, Marfan syndrome has been linked to mutations 
which interfere with rnultimerization of fibrillin monomers or other connective tissue elements. 

Fibulin-1 is a modular glycoprotein with anunc-tenninai anaphlatoxin-like modules followed by nine 
epidermal growth factor (EGF)-like modules and. depending on alternative splicing, four possible carboxyl termini. 
35 Fibulin-2 is a novel extracellular matrix protein frequently found in close association with microfibrils containing 
either fibronectin or fibrillin. Thus, fibrillin, fibulin, and molecules related thereto are of interest, particularly for 
the use of preventing skin from being damaged from aging, injuries or the sun, or for restoring skin damaged from 
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same. Moreover, these molecules are generally of interest in the study of connective tissue and attachment molecules 
and related mechanisms. Fibrillin, fibulin and related molecules are further described in Adams, et al., J. Mol Biol . 
272(2):226-36 (1997); Kielry and Shuttleworth, Microsc. R« Terh 38(4):413-27 (1997); and Child. J. Card 
Sill*.. 12(2Supp.): 131-5 (1997). 

Currently, efforts are being undertaken by both industry and academia to identify new, native secreted and 
5 membrane-bound receptor proteins, particularly secreted proteins which have homology to fibulin and fibrillin. Many 
efforts are focused on the screening of roarnraalian recombinant DNA libraries to identify the coding sequences for 
novel secreted and membrar*-bound receptor proteins. Examples of screening methods and techniques are described 
in the literature [see, for example. Klein et al., Proc. Natl A^d Sri 2*7108-7113 (1996); U.S. Patent No. 
5,536,637)]. 

10 We herein describe the identification and characterization of novel polypeptides having homology to fibulin 

and fibrillin, designated herein as PR0334 polypeptides. 

45. PRQ346 

The widespread occurrence of cancer has prompted the devotion of considerable resources and discovering 
15 new treatments of treatment. One particular method involves the creation of tumor or cancer specific monoclonal 
antibodies (mAbs) which are specific to tumor antigens. Such mAbs, which can distinguish between normal and 
cancerous cells are useful in the diagnosis, prognosis and treatment of the disease. Particular antigens are known 
to be associated with neoplastic diseases, such as colorectal and breast cancer. Since colon cancer is a widespread 
disease, early diagnosis and treatment is an important medical goal. Diagnosis and treatment of cancer can be 
20 implemented using monoclonal antibodies (mAbs) specific therefore having fluorescent, nuclear magnetic or 
radioactive tags. Raduacnve genes, toxins and/or drug tagged mAbs can be used for treatment in situ with mmirnal 
patient description. 

Carcinoembryonic antigen (CEA) is a glycoprotein found in human colon cancer and the digestive organs 
of a 2-6 month human embryos. CEA is a known human tumor marker and is widely used in the diagnosis of 
25 neoplastic diseases, such as colon cancer. For example, when the serum levels of CEA are elevated in a patient, a 
drop of CEA levels after surgery would indicate the tumor resection was successful. On the other hand, a subsequent 
rise in serum CEA levels after surgery would indicate that metastases of the original tumor may have formed or that 
new primary rumors may have appeared. CEA may also be a target for mAb, antisense nucleotides 

30 46. PRQ26H 

Protein disulfide isomerase is an enzymatic protein which is involved in the promotion of correct refolding 
of proteins through the establishment of correct disulfide bond formation. Protein disulfide isomerase was initially 
identified based upon its ability to catalyze the renaturation of reduced denatured RNAse (Goldberger et al., 7. BioL 
Oiem. 239:1406-1410 (1964) and Epstein etal., Cold Spring Harbor Symp, Quant. BioL 28:439-449 (1963)). Protein 

35 disulfide isomerase has been shown to be a resident enzyme of the endoplasmic reticulum which is retained in the 
endoplasmic reticulum via a -KDEL or -HDEL amino acid sequence at its C-terrninus. 
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Given the importance of disulfide bond-forming enzymes and their potential uses in a number of different 
applications, for example in increasing the yield of correct refolding of recombinant^ produced proteins, efforts are 
currently being undertaken by both industry and academia to identify new, native proteins having homology to protein 
disulfide isomerase. Many of these efforts are focused on the screening of mammalian reco mbinant dna libraries 
to identify the coding sequences for novel protein disulfide uomerase homologs. We herein describe a novel 
5 polypeptide having homology to protein disulfide isomerase. designated herein as PR0268. 

47. PRQ330 

Prolyl 4-hydroxylase is an enzyme which functions to post-iianslationaUy hydroxy late proline residues at 
the Y position of the amino acid sequence Gry-X-Y, which is a repeating three amino acid sequence round in both 

1 0 collagen and procollagen. Hydroxylation of proline residues at the Y position of the Gly-X-Y amino acid triplet to 
form 4-hydroxyproline residues at those positions is required before newly synthesized collagen polypeptide chains 
may fold into their proper three-omiensio&al triple-helical conformation. If hydroxylation does not occur, synthesized 
collagen polypeptides remain non-helical, are poorly secreted by cells and cannot assemble into stable functional 
collagen fibrils. Vuorio et al„ Proc, Natl. Acad. Sci. USA 89:7467-7470 (1992). Prolyl 4-hydroxylase is comprised 

IS of at least two different polypeptide subunits, alpha and beta. 

Efforts are being undertaken by both industry and academia to identify new. native secreted and membrane- 
bound receptor proteins. Many efforts are focused on the screening of mammalian recombinant DNA libraries to 
identify the coding sequences for novel secreted and membrane-bound receptor proteins. Examples of screening 
methods and techniques are described in the literature [see. for example, Klein et al. f Proc Natl. Acad. Sci. . 

20 £2:7108-71 13 (1996); U.S. Patent No. 5,536,637)]. Based upon these efforts. Applicants have herein identified and 
describe a novel polypeptide having homology to the alpha subunh of prolyl 4-hydroxylase, designated herein as 
PRO330. 

48. PRQ339 and PROMO 

25 Fringe is a protein which specifically blocks serrate-mediated activation of notch in the dorsal compartment 

of the Drosophila wing tmaginal disc, riming, et al. t Development 124<15):2973-81 (1997). Therefore, fringe is 
of interest for both its role in development as well as its ability to regulate serrate, particularly serrate' s signaling 
abilities. Also of interest are novel polypeptides which may have a role in development and/or the regulation of 
serrate-like molecules. Of particular interest are novel polypeptides having homology to fringe as identified and 

30 described herein, designated herein as PR0339 and PRO310 polypeptides. 

49. PRQ244 

Lectins are a class of proteins comprising a region that binds carbohydrates specifically and non-covalently . 
Numerous lectins have been identified in higher animals, both membrane-bound and soluble, and have been 
35 implicated in a variety of cell-recognition phenomena and tumor metastasis. 

Most lectins can be classified as either C-type (calcium-dependent) or S-rype (thiol-dependent). 
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Lectins are thought to play a role in regulating cellular events that are initiated at the level of the plasma 
membrane. For example, plasma membrane associated molecules are involved in the activation of various subsets 
of lymphoid cells, e.g. T-lymphocytes, and it is known that cell surface molecules are responsible for activation of 
these cells and consequently their response during an immun e reaction. 

A particular group of cell adhesion molecules, se lectins, belong in the superfamily of C-rype lectins. This 
5 group includes L-selectin (peripheral lymph node homing receptor (pnHR), LEC-CAM-1, LAM-1, gp90 MEL , 
gp!00 ME \ gpU0^ EL , MEL-14 antigen, Leu-8 antigen, TQ-1 antigen, DREG antigen), E-selectin (LEC-CAM-2. 
LECAM-2, ELAM-i), and P-selectin (LEC-CAM-3. LECAM-3, GMP-140. PADGEM). The structure of selectins 
consists of a C-rype lectin (carbohydrate binding) domain, an epidermal growth factor-like (EGF-like) motif, and 
variable numbers of complement regulatory (CR) motifs. Selectins are associated with leukocyte adhesion, e.g. the 
10 attachment of neutrophils to venuiar endothelial cells adjacent to inflammati on (E-selectin), or with the trafficking 
of lymphocytes from blood to secondary lymphoid organs, e.g. rymph nodes and Peyer's patches (L-selectin). 

Another exemplary lectin is the cell-associated macrophage antigen, Mac-2 that is believed to be involved 
in cell adhesion and immune responses. Macrophages also express a lectin that recognizes Tn Ag, a human 
carcinoma-associated epitope. 

15 Another C-rype lectin is CD95 (Fas artrigen/APO-1) that is an important mediator of irnmunoiogically 

relevant regulated or programmed cell death (apoptosis). "Apoptosis" is a non-necrotic cell death that takes place in 
metazoan animal cells following activation of an intrinsic cell suicide program. The cloning of Fas antigen is 
described in PCT publication WO 91/10448, and European patent application EP5 10691 . The mature Fas molecule 
consists of 319 amino acids of which 157 are extracellular, 17 constitute the oanmembrane domain, and 145 are 

20 intracellular. Increased levels of Fas expression at T cell surface have been associated with tumor cells and HIV- 
infected cells . Ligation of CD95 triggers apoptosis in the presence of interleulan-l (TL»2). 

C-rype lectins also include receptors for oxidized low-density lipoprotein (LDL). This suggests a possible 
role in the pathogenesis of atherosclerosis. 

We herein describe the ioentification and characterization of novel polypeptides having homology to C-cype 

25 lectins, designated herein as PR0244 polypeptides. 

SUMMARY OF THF INVPNTTON 

1. PRQ21l«riPRQ217 

Applicants have irirnrifinl cDNA clones that encode novel polypeptides having homology to EGF, designated 
30 in the present application as "PR021 1" and "PR0217' polypeptides. 

In one erntodimeni, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0211 or PR0217 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding EGF-like 
homologue PRQ211 and PR0217 polypeptides of Fig. 2 (SEQ ID NO:2) and/or 4 (SEQ ID NO:4) indicated in Fig. 
1 (SEQ ID NO: 1) and/or Fig. 3 (SEQ ID NO:3). respectively, or is complementary to such encoding nucleic acid 
33 sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

In another entfwdiment, the mvention provides isolated PR021 1 and PR0217 EGF-like homologue PR021 1 
and PR0217 polypeptides. In particular, the invention provides isolated native sequence PR021 1 and PR0217 EGF- 
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like homotogue polypeptides, which in one embodiment, includes an amino acid sequence comprising residues: 1 to 
353 of Fig. 2 (SEQ ID NO:2) or (2) 1 to 379 of Fig. 4 (SEQ ID NO: 4). 

2. ERQEfl 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
5 designated in the present application as "PRO230" . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PRO230 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO230 polypeptide 
having amino acid residues 1 through 467 of Figure 6 (SEQ ID NO: 12), or is complementary to such encoding 
nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
10 conditions. 

In another embodiment, the invention provides isolated PRO230 polypeptide. In particular, the invention 
provides isolated native sequence PRO230 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 through 467 of Figure 6 (SEQ ID NO: 12). 

In another embodiment, the invention provides an expressed sequence tag (EST) comprising the nucleotide 
1 S sequence of SEQ ID NO: 13 (Figure 7) which is herein designated as DNA20088. 

3. PRQ23? 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein (he polypeptide is 
designated in the present application as "PR0232" 
20 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PR0232 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0232 polypeptide 
having amino acid residues 1 to 1 14 of Figure 9 (SEQ ID NO: 18), or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 
In another einbodimenf, the invention provides isolated PR0232 polypeptide. In particular, the invention 
25 provides isolated native sequence PR0232 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 114 of Figure 9 (SEQ ID NO: 18). 

4. PRQ187 

Applicants have identified a cDNA clone that encodes a novel polypeptide, designated in the present 
30 appUcation as "PR0187" . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0187 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0187 polypeptide of 
Figure 1 1 (SEQ ID NO:23), or is complementary to such encoding nucleic acid sequence, and remains stably bound 
to it under at least moderate, and optionally, under high stringency conditions. In another aspect, the invention 
35 provides a nucleic acid comprising the coding sequence of Figure 10 (SEQ ID NO:22) or its complement. In another 
aspect, the invention provides a nucleic acid of the full length protein of clone DNA27 864-1 155, deposited with the 
ATCC under accession number ATCC 209375, alternatively the coding sequence of clone DNA27864-1155, 
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deposited under accession number ATCC 209375. 

In yet another embodiment, the invention provides isolated PR0187 polypeptide. In particular, the invention 
provides isolated native sequence PR0187 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 205 of Figure II (SEQ ID NO:23). Alternatively, the invention provides a polypeptide 
encoded by the nucleic acid deposited under accession number ATCC 209375. 

5 

5. PRQ265 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0265". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DN A encoding a 
10 PR0265 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0265 polypeptide 
having amino acid residues 1 to 660 of Figure 13 (SEQ ID NO:28), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another ernbodiment, the invention provides isolated PR0265 polypeptide. In particular, the invention 
1 5 provides isolated native sequence PR0265 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 660 of Figure 13 (SEQ ID NO:28). An additional ernbodiment of the present invention is 
directed to an isolated extracellular domain of a PR0265 polypeptide. 

6. PRQ219 

20 Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 

designated in the present application as 'PR0219V 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PR0219 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0219 polypeptide 

having amino acid residues 1 to 915 of Figure 15 (SEQ ID NO:34), or is compternentary to such encoding nucleic 
25 acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 

conditions. 

In another embodiment, the invention provides isolated PR0219 polypeptide. In particular, the invention 
provides isolated native sequence PR0219 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 915 of Figure 15 (SEQ ID NO: 34). 

30 

7. PRQ246 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0246". 

In one ernbodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
35 PR0246 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0246 polypeptide 
having amino acid residues 1 to 390 of Figure 17 (SEQ ID NO 39). or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
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conditions. 

In another embodiment, the invention provides isolated PR0246 polypeptide. In particular, the invention 
provides isolated native sequence PR0246 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 390 of Figure 17 (SEQ ID NO:39). An additional embodiment of the present invention is 
directed to an isolated extracellular domain of a PR0246 polypeptide. 

5 

8. PRQ228 

Applicants have identified a cDNA clone that encodes a hovel polypeptide having homology to CD97, EMR1 
and tatrophilin, wherein the polypeptide is designated in the present application as "PR0228". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA *w*v^g a 
10 PR0228 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0228 polypeptide 
having amino acid residues 1 to 690 of Figure 19 (SEQ ID NO:49), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate , and optionally, under high stringency 
conditions . 

In another embodiment, the invention provides isolated PR0228 polypeptide. In particular, the invention 
15 provides isolated native sequence PR0228 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 690 of Figure 19 (SEQ ID NO:49). An additional embodiment of the present invention is 
directed to an isolated extracellular domain of a PR0228 polypeptide. 

In another embodiment, the invention provides an expressed sequence tag (EST) comprising the nucleotide 
sequence of SEQ ID NO:50, designated herein as DNA219S1. 

20 

9: y; PRQ533 

Applicants have identified a cDNA clone (DNA49435-1219) that encodes a novel polypeptide, designated 
in the present application as PROS33. 

In one embodiment, the invention provides an isolated nucleic acid molecule having at least about 80% 

25 sequence identity to (a) a DNA molecule encoding a PR0533 polypeptide comprising the sequence of amino acids 
23 to 216 of Figure 22 (SEQ ED NOi9), or (b) the complement of the DNA molecule of (a). The sequence identity 
preferably is about 85%, more preferably about 90%, most preferably about 95% . In one aspect, the isolated nucleic 
acid has at least about 80%, preferably at least about 85%, more preferably at least about 90%. and most preferably 
at least about 95% sequence identity with a polypeptide having amino acid residues 23 to 216 of Figure 22 (SEQ ID 

30 NO:59). Preferably, the highest degree of sequence identity occurs within the secreted portion (arnino acids 23 to 
216 of Figure 22, SEQ ID NO:59). In a further embodiment, the isolated nucleic acid molecule comprises DNA 
encoding a PR0533 polypeptide having amino acid residues 1 to 216 of Figure 22 (SEQ ID NO:59), ot is 
complementary to such encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and 
optionally, under high stringency conditions. In another aspect the invention provides a nucleic acid of the full length 

35 protein of clone DNA49435-1219, deposited with the ATCC under accession number ATCC 209480. 

In yet another embodiment, the invention provides isolated PROS 3 3 polypeptide. In particular, the invention 
provides isolaied native sequence PR0533 polypeptide, which in one embodiment, includes an arnino acid sequence 
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comprising residues 23 to 216 of Figure 22 (SEQ ID NO:59). Native PR0533 polypeptides with or without the native 
signal sequence (amino acids I to 22 in Figure 22 (SEQ ID NO:59)), and with or without the initiating methionine 
are specifically included. Alternatively, the invention provides a PR0533 polypeptide encoded by the nucleic acid 
deposited under accession number ATCC 209480. 

5 10. PRQ24S 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0245 ". 

, In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA a 
PR0245 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0245 polypeptide 
10 having amino acid residues 1 to 312 of Fig. 24 (SEQ ID NO: 64), or is complementary to such encoding i mr lrtr acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

In another embc<iirnerii, the mvention provides isolated PR0245 polypeptide. In particular, the invention 
provides isolated native sequence PR0245 polypeptide, which in one embodirnent, includes an arnino acid sequence 
comprising residues 1 to 312 of Figure 24 (SEQ ID NO:64), 

15 

11. PRO220. PRQ221 and PRQ227 

Applicants have identified cDNA clones that each encode novel polypeptides , all having leucine rich repeats . 
These polypeptides are designated in the present application as PRO220. PR0221 and PR0227. 

In one embodiment, the invention provides isolated nucleic acid molecules comprising DNA respectively 

20 encoding PRO220, PRQ221 and FR0227, respectively. In one aspect, provided herein is an isolated nucleic acid 
comprises DNA encoding me PRO220 polypeptide having arnino acid residues 1 through 708 of Figure 26 (SEQ ID 
NO: 69), or is conrnlementary to such encoding nucleic acid sequence, and remains stably bound to it under at least 
moderate, and optionally, under high stringency conditions. Also provided herein is an isolated nucleic acid 
comprises DNA encoding the PR0221 polypeptide having amino acid residues 1 through 259 of Figure 28 (SEQ ID 

25 NO:71), or is complementary to such encoding nucleic acid sequence, and remains stably bound to it under at least 
moderate, and optionally, under high stringency conditions. Moreover, also provided herein is an isolated nucleic 
acid comprises DNA encoding the PRQ227 polypeptide having amino acid residues 1 through 620 of Figure 30 (SEQ 
ED N0.73), or is corrpletnenrary to such encoding nucleic acid sequence, and Terrains stably bound to it under at least 
moderate, and optionally, under nigh stringency conditions. 

30 In another embodiment, the invention provides isolated PRO220, PR0221 and PR0227 polypeptides. In 

particular, provided herein is the isolated native sequence for the PRO220 r^lypeptide, which in one einbodiment, 
includes an amino acid sequence comprising residues 1 to 708 of Figure 26 (SEQ ID NO:69). Additionally provided 
herein is the isolated native sequence tor the PR0221 polypeptide, which in one embodiment, includes an amino acid 
sequence comprising residues 1 to 259 of Figure 28 (SEQ ID NO:71). Moreover, provided herein is the isolated 

35 native sequence for the PR0227 polypeptide, which in one embodiment, includes an amino acid sequence comprising 
residues I to 620 of Figure 30 (SEQ ID NO:73). 
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12. PRQ258 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology 10 CRTAM and 
poliovirus receptor precursors, wherein the polypeptide is designated in the present application as "PR0258". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0258 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0258 polypeptide 
5 having amino acid residues 1 to 398 of Figure 32 (SEQ ID NO:84), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0258 polypeptide. In particular, the invention 
provides isolated native sequence PR0258 polypeptide, which in one embodiment, includes an »minn acid sequence 
1 0 comprising residues 1 to 398 of Figure 32 (SEQ ID NO:84). An additional embodiment of the present invention is 
directed to an isolated extracellular domain of a PR0258 polypeptide. 

13. PRQ266 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
15 designated in the present application as "PR0266". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0266 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0266 polypeptide 
having amino acid residues 1 to 696 of Figure 34 (SEQ ID NO:91), or is complernentary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
20 conditions. 0 . 

In another embwlimen^ invention provides isolated PRQ266 polypeptide. In particular, the invention 
provides isolated mnvt seq^eiice;5R0266 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 696 of Figure 34 (SEQ ID NO:91). 

23 14. PRQ269 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as PRQ269. 

In one enrtxxiiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0269 porypepude. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0269 polypeptide 
30 having amino acid residues 1 to 490 of Fig. 36 (SEQ ID NO:96), or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

to another embodiment, the invention provides isolated PR0269 polypeptide. In particular, the invention 
provides isolated native sequence PR0269 polypeptide, which in one emrjodiment, includes an amino acid sequence 
comprising residues 1 to 490 of Figure 36 (SEQ ID NO:96). An additional embodiment of the present invention is 
3 5 directed to an isolated extracellular domain of a PR0269 polypeptide. 
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15. EKQ287 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0287". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0287 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0287 polypeptide 
5 havingarmno acid residues 1 to415ofFig. 38 (SEQ ID NO: 104), or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

In another embodiment, the invention provides isolated PR0287 polypeptide. In particular, the invention 
provides isolated native sequence PR0287 polypeptide, which in one embodiment includes an amino acid sequence 
comprising residues 1 to 4 1 5 of Figure 38 (SEQ ID NO: 104). 

10 

16. PRQ214 

Applicants have identified a cDNA clone that encodes a novel polypeptide, designated in the present 
application as "PR0214*. 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
15 PR0214 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0214 polypeptide of 
Fig. 40 (SEQ ID NO: 109), or is complementary to such encoding nucleic acid sequence, and remains stabty bound 
to it under at least moderate, and optionally, under high stringency conditions. In another aspect, the invention 
provides a nucleic acid comprising the coding sequence of Fig. 39 (SEQ ID NO: 108) or its complement. In another 
aspect, the invention provides a nucleic acid of the full length protein of clone DNA32286-1191, deposited with 
20 ATCC under accession number ATCC 209385. 

In yet another embodiment, the invention provides isolated PR0214 polypeptide. In particular, the invention 
provides isolated native sequence PRQ214 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising the residues of Figure 40 (SEQ ID NO: 109). Alternatively, the invention provides a polypeptide encoded 
by the nucleic acid deposited under accession number ATCC 209385. 

25 

17. PRQ317 

Applicants have identified a cDNA clone that encodes a novel polypeptide, designated in the present 
applications "PR0317V 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
30 PR0317 polypeptide. In one aspect, the isolated nucleic acid comprises DNA (SEQ ID NO:113) encoding PR0317 
polypeptide having amino acid residues 1 to 366 of Fig. 42, or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

In another embodiment, the invention provides isolated PR0317 polypeptide. In particular, the invention 
provides isolated native-sequence PR0317 polypeptide, which in one embodiment, includes an amino acid sequence 
35 comprising residues 1 to 366 of Figure 42 (SEQ ID NO: 114). 

In yet another embodiment, the invention supplies a method of detecting the presence of PR0317 in a 
sample, the method comprising: 
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a) contacting a detectable ano-PR03 17 antibody with a sample suspected of containing PR0317; and 

b) detecting binding of the antibody to the sample; wherein the sample is selected from the group consisting 
of a body fluid, a tissue sample, a cell extract, and a cell culture medium. 

In a still further embodiment a method is provided for determining the presence of PR0317 mRNA in a 
sample, the method comprising: 

a) contacting a sample suspected of containing PR0317 mRNA with a detectable nucleic acid probe thai 
hybridizes under moderate to stringent conditions to PR0317 mRNA; and 

b) detecting hybridization of the probe to (he sample. 

Preferably, in this method the sample is a tissue sample and the detecting step is by in situ hybridization, 
or the sample is a cell extract and detection is by Northern analysis. 

Further, the invention provides a method for treating a PR0317-associated disorder comprising 
adrninistering to a mammal an effective amount of the PR0317 polypeptide or a composition thereof containing a 
carrier, or with an effective amount of a PR0317 agonist or PR0317 antagonist, such as an antibody which binds 
specifically to PR0317. 

18. PRO301 

Applicants have identified a cDNA clone (DNA4062M216) that encodes a novel polypeptide, designated 
in the present application as • PRO301". 

In one embodiment, the invention provides an isolated nucleic acid molecule having at least about 80% 
sequence identity to (a) a DNA molecule encoding a PRO301 polypeptide comprising the sequence of amino acids 
28 to 258 of Fig. 44 (SEQ ID NO: 1 19), or (b) the complement of the DNA molecule of (a). Tne sequence identity 
preferably is about 85 % , more preferably about 90% . most preferably about 95 % . In one aspect, the isolated nucleic 
acid has at least about 80%, preferably, at least about 85%, more preferably at least about 90% . and most preferably 
at least about 95 % sequence identity with a polypeptide having amino acid residues 28 to 258 of Fig. 44 (SEQ ID 
NO: 1 19). Preferably, the highest degree of sequence identity occurs within the extracellular domains (amino acids 
28 to 258 of Fig. 44, SEQ ID NO: 119). In a further embodiment, the isolated nucleic acid molecule comprises DNA 
encoding a PRO301 polypeptide having amino acid residues 28 to 299 of Fig. 44 (SEQ ID NO: 119). or is 
complementary to such encoding nucleic acid sequence, and remains stabry bound to it under at least moderate, and 
optionally, under high stringency conditions. In another aspect, the invention provides a nucleic acid of the full length 
protein of clone DNA40628-1216, deposited with the ATCC under accession number ATCC 209432, alternatively 
the coding sequence of clone DNA40628-1216, deposited under accession number ATCC 209432. 

In yet another embodiment, the invention provides isolated PRO30 1 polypeptide . In particular, the invention 
provides isolated native sequence PRO301 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising the extracellular domain residues 28 to 258 of Figure 44 (SEQ ID NO: 119). Native PRO301 polypeptides 
with or without the native signal sequence (amino acids 1 to 27 in Figure 44 (SEQ ID NO: 1 19), and with or without 
the initiating methionine are specifically included. Additionally, the sequences of the invention may also comprise 
the transmembrane domain (residues 236 to about 258 in Figure 44; SEQ ID NO: 119) and/or the intracellular domain 
(about residue 259 to 299 in Figure 44; SEQ ID NO:119). Alternatively, the invention provides a PRO301 
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polypeptide encoded by the nucleic acid deposited under accession number ATCC 209432. 

19. PRQ224 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as 'PR0224V 
5 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PR0224 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0224 polypeptide 
having amino acid residues 1 to 282 of Figure 46 (SEQ ID NO: 127), or is conwkmemary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

10 In another embodiment, the invention provides isolated PR0224 polypeptide. In particular, the invention 

provides isolated native sequence PR0224 polypeptide, which in one embodiment, includes an aimnn add sequence 
comprising residues 1 to 282 of Figure 46 (SEQ ID NO: 127). 

20. PRQ222 

*5 Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 

designated in the present application as "PR0222" . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0222 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0222 polypeptide 
having amino acid residues 1 to 490 of Fig. 48 (SEQ ID NO: 132), or is complementary to such encoding nucleic acid 
20 sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

In another ernbodiment, the invention provides isolated PR0222 polypeptide. In particular, the invention 
provides isolated native sequence PR0222 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 490 of Figure 48 (SEQ ID NO: 132). 

25 21. PRQ234 

Applicants have identified a cDNA clone that encodes a novel lectin polypeptide molecule, designated in 
the present application as "PR0234V 

In one emrjodhnent, the invention provides an isolated nucleic acid encoding a novel lectin comprising DNA 
encoding a PR0234 polypeptide. In one aspect, the isolated nucleic acid comprises the DNA encoding PR0234 
30 polypeptides having amino add residues 1 to 382 of Fig. 50 (SEQ ID NO: 137), or is complementary to such encoding 
nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. In another aspect, the invention provides an isolated nucleic acid molecule comprising the nucleotide 
sequence of Fig. 49 (SEQ ID NO: 136). 

In another embwliment, the invention provides isolated novel PR0234 polypeptides. In particular, the 
35 invention provides isolated native sequence PR0234 polypeptide, which in one embodiment, includes an amino acid 
sequence comprising residues 1 to 382 of Figure 50 (SEQ ID NO: 137). 
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In yei another embodiment, the invention provides oligonucleotide probes useful for isolating genomic and 
cDNA nucleotide sequences. 

22. PRQ231 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to a putative 
5 acid phosphatase, wherein the polypeptide is designated in the present application as "PR0231" . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0231 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0231 polypeptide 
having amino acid residues 1 to 428 of Fig. 52 (SEQ ID NO: 142), or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 
10 In another embodiment, the invention provides isolated PR0231 polypeptide. In particular, the invention 

provides isolated native sequence PR0231 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 428 of Figure 52 (SEQ ID NO: 142). 

23. EBQ222 

15 Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to scavenger 

receptors wherein the polypeptide is designated in the present application as "PR0229". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0229 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0229 polypeptide 
having amino acid residues 1 to 347 of Figure 54 (SEQ ID NO: 148), or is complementary to such encoding nucleic 

20 acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. *• ^ v 

In another embodiment, the invention provides isolated PR0229 polypeptide. In particular, the invention 
provides isolated native sequence PR0229 polypeptide, which in one embodnnent, includes an amino acid sequence 
comprising residues 1 to 347 of Figure 54 (SEQ ID NO: 148). 

25 

24. PRQ238 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to reductase, 
wherein the polypeptide is designated in the present application as "PR0238". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
30 PR0238 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0238 polypeptide 
having amino acid residues 1 to 310 of Figure 56 (SEQ ID NO:153), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0238 polypeptide. In particular, the invention 
35 provides isolated native sequence PR0238 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 310 of Figure 56 (SEQ ID NO: 153). 
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25. PRQ233 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0233". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0233 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0233 polypeptide 
5 having amino acid residues 1 to 300 of Figure 58 (SEQ ID NO: 159), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodimeni, the invention provides isolated PR0233 polypeptide. In particular, the invention 
provides isolated native sequence PR0233 polypeptide, which in one embodiment, includes an amino acid sequence 
10 comprising residues 1 to 300 of Figure 58 (SEQ ID NO:159). 

26. PRQ223 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to serine 
carboxypeptidase polypeptides, wherein the polypeptide is designated in the present application as "PR0223". 
15 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PR0223 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0223 polypeptide 
having amino acid residues 1 to 476 of Figure 60 (SEQ ID NO: 164), or is complemouary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

20 In another ernbodiment, the invention provides isolated PR0223 polypeptide. In particular, the invention 

provides isolated native sequence PR0223 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 476 of Figure 60 (SEQ ID NO: 164). 

27. PRQ233 

25 Applicants have identified a cDNA done that encodes a novel polypeptide, wherein the polypeptide is 

designated in the present application as "PR0235". 

In one embodixnent, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PR0235 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0235 polypeptide 

having amino acid residues 1 to 552 of Figure 62 (SEQ ID NO: 170). or is complementary to such encoding nucleic 
30 acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 

conditions. 

In another embodiment, the invention provides isolated PR0235 polypeptide. In particular, the invention 
provides isolated native sequence PR0235 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 552 of Figure 62 (SEQ ID NO: 170). 

35 
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2$. PRQ236 and 

Applicants have identified cDNA clones that encode novel polypeptides having homology to p-galactosidase, 
wherein those polypeptides are designated in the present application as TR0236" and "PR0262". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0236 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0236 polypeptide 
5 having amino acid residues 1 to 636 of Figure 64 (SEQ ID NO: 175), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0262 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0262 polypeptide 
10 having amino acid residues 1 to 654 of Figure 66 (SEQ ID NO: 177), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0236 polypeptide. In particular, the invention 
provides isolated native sequence PR0236 polypeptide, which in one embodiment, includes an amino acid sequence 
1 5 comprising residues 1 to 636 of Figure 64 (SEQ ID NO: 175). 

In another embodiment, the invention provides isolated PR0262 polypeptide. In particular, the invention 
provides isolated native sequence PR0262 polypeptide, which in one entoodiment, includes an amino acid sequence 
comprising residues 1 to 654 of Figure 66 (SEQ ID NO: 177). 

20 29. PRQ239 

Applicants have identified a cDNA clone that encodes a rove^r^J^ the polypeptide is 

oesijgnated in the present application as "PR0239". ^ wym polypcr •- 

In one embodiment, the invention provides an isolated nucleic acid molecule^c^nprising DNA encoding a 
PR0239 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRQ239 polypeptide 
25 having amino acid residues 1 to 501 of Figure 68 (SEQ ID NO: 185), or is comple mentar y to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the mvetmon provides isolated PR0239 polypeptide. In particular, the invention 
provides isolated native sequence PR0239 polypeptide, which in one enibodiment, includes an amino acid sequence 
30 comprising residues 1 to 501 of Figure 68 (SEQ ID NO:185). 

30. PRQ2S7 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0257V 
33 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PR0257 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0257 polypeptide 
having amino acid residues 1 to 607 of Figure 70 (SEQ ID NO:190), or is complementary to such encoding nucleic 
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acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0257 polypeptide. In particular, the invention 
provides isolated native sequence PR0257 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 607 of Figure 70 (SEQ ID NO:190). An additional embodiment of the present invention 
is directed to an isolated extracellular domain of a PR0257 polypeptide. 

31. PRO260 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PRO260". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PRO260 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO260 polypeptide 
having amino acid residues 1 to 467 of Figure 72 (SEQ ID NO: 195), or is coniplementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

1 ^ In another ernbodiment, the invention provides isolated PRO260 polypeptide. In particular, the invention 

provides isolated native sequence PRO260 polypeptide, which in one embcKliment. includes an amino acid sequence 
comprising residues 1 to 467 of Figure 72 (SEQ ID NO: 195). 



10 



20 



32. PRQ263 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to CD44 
antigen, wherein the polypeptide is designated in the present application as "PR0263V 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0263 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0263 polypeptide 
having amino acid residues 1 to 322 of Figure 74 (SEQ ID NO:201), or is ccmjplementary to such encoding nucleic 
25 acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another ernbodiment, the invention provides isolated PR0263 polypeptide. In particular, the invention 
provides isolated native sequence PR0263 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 322 of Figure 74 (SEQ ID NO:201). An additional embwiiment of the present invention 
30 is directed to an isolated extracellular cUmiain of a PR0263 polypeptide. 

33. PRO270 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as 'PRO270V 
35 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PRO270 polypeptide, in one aspect, the isolated nucleic and composes DNA whivch includes the sequence encoding 
the PRO270 polypeptide having amino acid residues 1 to 296 of Fig 76 (SEQ ID NO:207). or is complementary to 
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such encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PRO270 polypeptide. In particular, the invention 
provides isolated native sequence PRO270 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues I to 296 of Figure 76 (SEQ ID NO:207). 

34. PRQ271 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to the 
proteoglycan link protein, wherein the polypeptide is designated in the present application as "PR0271 M . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0271 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0271 polypeptide 
having amino acid residues 1 to 360 of Figure 78 (SEQ ID NO:213), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

in another embodiment, the invention provides isolated PR0271 polypeptide. In particular, the invention 
provides isolated native sequence PR0271 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 360 of Figure 78 (SEQ ID NO:213). 

35. PRQ272 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as " PR0272" . . . w - : - • . O30- 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0272 polypeptide; In one aspect, the isolated nucleic acid comprises DNA encoding,the,PRQ272 polypeptide 
having amino acid residues 1 to 328 of Figure 80 (SEQ ID NO:221), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0272 polypeptide. In particular, the invention 
provides isolated native sequence PR0272 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 328 of Figure 80 (SEQ ID NO;211). 

36. PRQ294 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0294". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0294 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0294 polypeptide 
having amino acid residues 1 to 550 of Figure 82 (SEQ ID NO: 227), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 
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In another embodiment, the invention provides isolated PR0294 polypeptide. In particular, the invention 
provides isolated native sequence PR0294 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 550 of Figure 82 (SEQ ID NO:227). 

37. 

5 Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 

designated in the present application as 'PR0295" . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0295 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0295 polypeptide 
having amino acid residues 1 to 350 of Figure 84 (SEQ ID NO . 236), or is complementary to such "y»*«"j nucleic 
10 acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0295 polypeptide. In particular, the invention 
provides isolated native sequence PR0295 polypeptide, which in one embodiment, includes an ami™ acid sequence 
comprising residues 1 to 350 of Figure 84 (SEQ ID NO:236). 

15 

38. PRQ293 

Applicants have identified a cDNA clone that encodes a novel human neuronal leucine rich repeat 
polypeptide, wherein the polypeptide is designated in the present application as "PR0293" 

In one ernbodirnent, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
20 PR0293 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0293 polypeptide 
having amino acid residues 1 to 713 of Figure 86 (SEQ ID NO:245), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under hi gh stringency 
conditions. 

In another embodiment, the invention provides isolated PR0293 polypeptide. In particular, the invention 
25 provides isolated native sequence PR0293 polypeptide, which in one enirxxiiment, includes an amino acid sequence 
comprising residues 1 to 713 of Figure 86 (SEQ ID N 0:245). An additional embodiment of the present invention 
is directed to an isolated extracellular domain of a PRQ293 polypeptide. 

39. PRQ247 

30 Applicants have identified a cDNA clone that encodes a novel polypeptide having leucine rich repeats 

wherein the polypeptide is designated in the present application as "PR0247V 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PR0247 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0247 polypeptide 

having amino acid residues 1 to 546 of Figure 88 (SEQ ID NO:250). or is complementary to such encoding nucleic 
35 acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 

conditions. 
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In another embodiment, the invention provides isolated PR0247 polypeptide. In particular, the invention 
provides isolated native sequence PR0247 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 546 of Figure 88 (SEQ ID NO:250). An additional embodiment of the present invention 
is directed to an isolated extracellular domain of a PR0247 polypeptide. 

5 40. PRO302. PRO303. PRO304. PRO307 and PRflm 

Applicants have identified cDNA clones that encode novel polypeptides having homology to various 
proteases, wherein those polypeptide are designated in the present application as "PRO302\ "PRO303V "PRO304", 
"PRO307 M and "PR0343" polypeptides. 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DN A a 
10 PRO302 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO302 polypeptide 
having amino acid residues 1 to 452 of Figure 90 (SEQ ID NO:255). or is consplemeatary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
15 a PRO303 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO303 polypeptide 
having ammo acid residues 1 to 314 of Figure 92 (SEQ ID NO:257), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In yet another embodiment, the invention provides an isolated nucleic acid molecule comprising DNA 
20 encoding a PRO304 porypepude. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO304 
polypeptide having amino acid residues 1 to 556 of Figure 94 (SEQ ID NQ:25?), or is complementary to such 
encoding nucleic acid sequence, and rernains stably bound to it under at least moderate, and optionally, under high 
stringency conditions. 

In another embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
25 a PRO307 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO307 polypeptide 
having amino acid residues 1 to 383 of Figure 96 (SEQ ID NO:261), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In anodier embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
30 a PR0343 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0343 polypeptide 
having amino acid residues 1 to 317 of Figure 98 (SEQ ID NO:263), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PRO302 porypepude. In particular, the invention 
35 provides isolated native sequence PRO302 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 452 of Figure 90 (SEQ ID NO:255). 
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In another embodiment, the invention provides isolated PRO303 polypeptide. In particular, the invention 
provides isolated native sequence PRO303 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 314 of Figure 92 (SEQ ID NO:257). 

In another embodiment, the invention provides isolated PRO304 polypeptide. In particular, the invenuon 
provides isolated native sequence PRO304 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 556 of Figure 94 (SEQ ID NO:259). 

In another embodiment, the invention provides isolated PRO307 polypeptide. In particular, the invenuon 
provides isolated native sequence PRO307 polypeptide, which in one embodiment, include* an amino acid sequence 
comprising residues 1 to 383 of Figure 96 (SEQ ID NO:261). 

In another embodiment, the invention provides isolated PR0343 polypeptide. In particular, the invention 
provides isolated native sequence PR0343 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 317 of Figure 98 (SEQ ID NO:263). 

41. PRQ328 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0328". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0328 polypeptide, in one aspect, the isolated nucleic acid comprises DNA encoding the PR0328 polypeptide 
having amino acid residues 1 to 463 of Figure 100 (SEQ ID NO:285), or is complementary to such ^tending nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0328 polypeptide. In particular, the invention 
provides isolated native sequence PR0328 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 463 of Figure 100 (SEQ ID NO:285). An additional embodiment of the present invention 
is directed to an isolated extracellular domain of a PRO306 porypeptide. 

42. PRQH5. F8QB1 and PRQ3M 

Applicants have identified three cDNA clones that respectively encode three novel polypeptides, each having 
leucine rich repeats and homology to UG-1 and ALS. These polypeptides are H« ignat«i in the present application 
as PR0335, PR0331 and PR0326. respectively. 

In one embodiment, the invention provides three isolated nucleic acid molecules comprising DNA 
respectively encoding PR0335, PR0331 and PR0326, respectivery. In one aspect, herein is provided an isolated 
nucleic acid comprising DNA encoding the PR0335 porypeptide having amino acid residues 1 through 1059 of Figure 
102 (SEQ ID NO:290), or is cornplementary to such encoding nucleic acid sequence, and remains stably bound to 
it under at least moderate, and optionally, under high stringency conditions. Also provided herein is an isolated 
nucleic acid comprises DNA encoding the PR0331 polypeptide having amino acid residues 1 through 640 of Figure 
104 (SEQ ID NO:292), or is complementary to such encoding nucleic acid sequence, and remains stably bound to 
it under at least moderate, and optionally, under high stringency conditions. Additionally provided herein is an 
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isolated nucleic acid comprises DNA encoding the PR0326 polypeptide having amino acid residues 1 through 1119 
of Figure 106 (SEQ ID N0:294), or is complementary to such encoding nucleic acid sequence, and remains stably 
bound to it under at least moderate, and optionally, under high stringency conditions. 

In another embodiment, the invention provides isolated PR0335, PR0331 and PR0326 polypeptides or 
extracellular domains thereof. In particular, the invention provides isolated native sequence for the PR0335 
5 polypeptide, which in one embodiment, includes an amino acid sequence comprising residues 1 through 1059 of 
Figure 102 (SEQ ID NO:290). Also provided herein is the isolated native sequence for the PR0331 polypeptide, 
which in one anbodiment, includes an amino acid sequence comprising residues 1 through 640 of Figure 104 (SEQ 
ID NO:292). Also provided herein is the isolated native sequence for the PR0326 polypeptide, which in one 
embodiment, includes an amino acid sequence comprising residues 1 through 11 19 of Figure 106 (SEQ ID NO:294). 

10 

43. PRQ332 

Applicants have identified a cDNA clone (DNA40982-I235) that encodes a novel polypeptide, designated 
in the present application as "PR0332. " 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA having at least 

15 about 80% sequence identity to (a) a DNA molecule encoding a PR0358 polypeptide comprising the sequence of 
amino acids 49 to 642 of Fig. 108 (SEQ ID NO: 3 10), or (b) the complement of the DNA molecule of (a). The 
sequence identity preferably is about 85%, more preferably about 90%, most preferably about 95%. In one aspect, 
the isolated nucleic acid has at least about 80%, preferably at least about 85%. more preferably at least about 90%, 
and most preferably at least about 95% sequence identity with a polypeptide having amino acid residues 1 to 642 of 

20 Fig. 108 (SEQ ID NO:310). Preferably, the highest degree of sequence identity occurs within the leucine-rich repeat 
domains (amino acids 1 16 to 624 of Fig. 108, SEQ ID NO:310). In a further embodiment^ the isolated nucleic acid 
molecule comprises DNA encoding a PR0332 j»lype^c^ having amino acid residucs49 to 642 of Fig. 108 (SEQ 
ID NO: 3 10), or is complementary to such encoding nucleic acid sequence, and remains stably bound to it under at 
least moderate, and optionally, under high stringency conditions. ' 

25 In another embodiment, the invention provides isolated PR0332 polypeptides. In particular, the invention 

provides isolated native sequence PR0332 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 49 to 624 of Figure 108 (SEQ ID NO:310). Native PR0332 polypeptides with or without the 
native signal sequence (amino acids 1 to 48 in Figure 108, SEQ ID NO: 3 10), and with or without the initiating 
methionine are specifically included. 

30 

44. 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to fibulin and 
fibrillin, wherein the polypeptide is designated in the present application as "PR0334". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
35 PR0334 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0334 polypeptide 
having amino acid residues 1 to 509 of Figure 110 (SEQ ID N0:315), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
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conditions . 

In another embodiment, the invention provides isolated PR0334 polypeptide. In particular, the invention 
provides isolated native sequence PR0334 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 509 of Figure 110 (SEQ ID NO:315). 

5 45. PRQ346 

Applicants have identified a cDNA clone (DNA44 167- 1243) that encodes a novel polypeptide, designated 
in the present application as "PR0346." 

In one embodiment, the invention provides an isolated nucleic acid molecule having at bast about 80% 
sequence identity to (a) a DNA molecule encoding a PR0346 polypeptide comprising the sequence of mmn tcids 

10 19 to 339 of Fig. 1 12 (SEQ ID NO: 320), or (b) the complement of the DNA molecule of (a). The sequence identity 
preferably is about 85%, more preferably about 90%, most preferably about 95%. In one aspect, the isolated nucleic 
acid has at least about 80%, preferably at least about 85%, more preferably at least about 90%, and most preferably 
at least about 95% sequence identity with a polypeptide having amino acid residues 19 to 339 of Fig. 1 12 (SEQ ID 
NO: 320). Preferably, the highest degree of sequence identity occurs within the extracellular domains (amino acids 

15 19 to 339 of Fig. 1 12, SEQ ID NO: 320). In alternative enibodiments, the polypeptide by which the homology is 
measured comprises the residues 1-339, 19-360 or 19>450 of Fig. 112, SEQ ID NO: 320). In a further embodiment, 
the isolated nucleic acid molecule comprises DNA encoding a PR0346 polypeptide having amhm acid residues 19 
to 339 of Fig. 112 (SEQ ID NO:320) t alternatively residues 1-339, 19-360 or 19-450 of fig. 112 (SEQ ID NO:320) 
or is complementary to such encoding nucleic acid sequence, and remains stably bound to it under at least moderate, 

20 and optionally, under high stringency conditions. In another aspect, the invention provides a nucleic acid of the full 
length protein of clone DNA44 167- 1243, deposited with the ATCC under accession number ATCC 209434, 
alternatively the coding sequence of clone DNA44167-1243, deposited under accession number ATCC 209434. 

In yet another embodiment, the invention provides isolated PR0346 polypeptide. In particular, the invention 
provides isolated native sequence PR0346 polypeptide, which in one embodiment, inchidfft an amino acid sequence 

25 comprising residues 19 to 339 of Figure 1 12 (SEQ ID NO:320). Native PR0346 porypeptides with or without the 
native signal sequence (residues 1 to 18 m Figure 112 (SEQ ID NO:320), with or without the initiating methionine, 
with or without the transmembrane domain (residues 340 to 360) and with or without the intracellular domain 
(residues 361 to 450) are specifically included. Alternatively, the invention provides a PR0346 polypeptide encoded 
by the nucleic acid deposited under accession number ATCC 209434. 

30 

46. PRQ268 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to protein 
disulfide isomerase, wherein the polypeptide is designated in the present application as "PR0268\ 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
35 PR0268 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0268 polypeptide 
having amino acid residues 1 to 280 of Figure 1 14 (SEQ ID N0:325), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
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conditions. 

In another embodiment, the invention provides isolated PR0268 polypeptide. In particular, the invention 
provides isolated native sequence PR0268 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 280 of Figure 1 14 (SEQ ID NO:325). An additional embodiment of the present invention 
is directed to an isolated extracellular domain of a PR0268 polypeptide. 

5 

47. ERQ22S 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to the alpha 
subunit of prolyl ^hydroxylase, wherein the polypeptide is designated in the present application as "PRO330". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA mnHing a 
10 PRO330 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO330 polypeptide 
having amino acid residues 1 to 533 of Figure 116 (SEQ ID NO: 332), or is cornplementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PRO330 polypeptide. In particular, the invention 
1 5 provides isolated native sequence PRO330 polypeptide, which in one embodiment, includes an ami™ acid sequence 
comprising residues 1 to 533 of Figure 116 (SEQ ID NO: 332). 

48. PROSSgandPRmiO 

Applicanu have identified two cDNA clones wherein each clone encodes a novel polypeptide having 
20 homology to fringe, wherein the polypeptides are designated in the present application as "PR0339" and "PRO310". 

In one embodiment, the invention provides isolated nucleic acid molecules comprising DNA encoding a 
PR0339 and/or a PRO310 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the 
PR0339 polypeptide having amino acid residues 1 to 772 of Figure 118 (SEQ ID NO:339), or is complementary to 
such encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
25 high stringency conditions. In another aspect, the isolated nucleic acid comprises DNA encoding the PRO310 
polypeptide having amino acid residues 1 to 318 of Figure 120 (SEQ ID NO: 341), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under high 
stringency conditions. 

In another emhorlinrnt , the invention provides isolated PR0339 as well as isolated PRO310 polypeptides. 
30 In particular, the invention provides isolated native sequence PR0339 polypeptide^ which in one embodiment, 
includes an amino acid sequence comprising residues 1 to 772 of Figure 118 (SEQ ID NO:339). The invention 
further provides isolated native sequence PRO310 polypeptide, which in one embodiment, includes an amino acid 
sequence comprising residues 1 to 318 of Figure 120 (SEQ ID NO:341). 

35 49. PRQ244 

Applicants have identified a cDNA clone that encodes a novel polypeptide, designated in the present 
application as "PR0244V 
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In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
PR0244 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding PR0244 polypeptide having 
amino acid residues 1 to 219 of Fig. 122 (SEQ ID NO:377), or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

In another embodiment, the invention provides isolated PR0244 polypeptide. In particular, the invention 
5 provides isolated native sequence PR0244 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 219 of Figure 122 (SEQ ID NO:377). 

50. Additional Embodiments 

In other embodiments of the present invention, the invention provides vectors comprising DNA encoding 
10 any of the above or below described polypeptides . A host cell comprising any such vector is also provided. By way 
of example, the host cells may be CHO cells, E. coti, or yeast. A process for producing any of the above or below 
described polypeptides is further provided and comprises culturing host cells under conditions suitable for expression 
of the desired polypeptide and recovering the desired polypeptide from the cell culture. 

In other embodiments, the invention provides chimeric molecules comprising any of the above or below 
1 5 described polypeptides fused to a heterologous polypeptide or amino acid sequence. An example of such a chimeric 
molecule comprises any of the above or below described polypeptides fused to an epitope tag sequence or a Fc region 
of an immunoglobulin. 

In another embodiment, the invention provides an antibody which specifically binds to any of the above or 
below described polypeptides. Optionally, the antibody is a monoclonal antibody. 
20 In yet other embodiments, the invention provides oligonucleotide probes useful for isolating genomic and 

cDNA nucleotide sequences, wherein those probes may be derived from any of the above or below described 
nucleotide sequences. 

BRIEF DBSCRTPTIOM OF THE nRAWTNflS 
25 Figure 1 shows a nucleotide sequence (SEQ ID NO;l) of a native sequence PR0211 cDNA, wherein SEQ 

ID NO: 1 is a clone designated herein as "UNQ 185" and/or "DNA32292-1131". 

Figure 2 shows the amino acid sequence (SEQ ID NO:2) derived from the coding sequence of SEQ ID NO: 1 
shown in Figure 1 . 

Figure 3 shows a nucleotide sequence (SEQ ID NO:3) of a native sequence PR02I7 cDNA, wherein SEQ 
30 ID NO:3 is a clone designated herein as 'UNQ19r and/or "DNA33094-1131". 

Figure 4 shows the amino acid sequence (SEQ ID NO:4) derived from the coding sequence of SEQ ID N0 3 
shown in Figure 3. 

Figure 5 shows a nucleotide sequence (SEQ ID NO: 11) of a native sequence PRO230 cDNA, wherein SEQ 
ID NO: 11 is a clone designated herein as M UNQ204" and/or "DNA33223-U36\ 
35 Figure 6 shows the amino acid sequence (SEQ ID NO: 12) derived from the coding sequence of SEQ ID 

NO: 1 1 shown in Figure 5. 

Figure 7 shows a nucleotide sequence designated herein as DNA20088 (SEQ ID NO: 13). 
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Figure 8 shows a nucleotide sequence (SEQ ID NO: 17) of a native sequence PR0232 cDNA. wherein SEQ 
ID NO:17 is a clone designated herein as •UNQ206" and/or •DNA34435-1140V 

Figure 9 shows the amino acid sequence (SEQ ID NO: 18) derived from ihe coding sequence of SEQ ID 

NO: 17 shown in Figure 8. 

Figure 10 shows a nucleotide sequence (SEQ ED NO:22) of a native sequence PRO 187 cDNA, wherein SEQ 
5 ID NO:22 is a clone designated herein as "UNQ161" and/or "DNA27864-il55". 

Figure 1 1 shows the amino acid sequence (SEQ ID NO:23) derived from the coding sequence of SEQ ID 
NO:22 shown in Figure 10. 

Figure 12 shows a nucleotide sequence (SEQ ID NO:27) of a native sequence PR0265 cDNA. wherein SEQ 
ID NO:27 is a clone designated herein as "UNQ232* and/OT "DNA36350-1158 , \ 
10 Figure 13 shows the amino acid sequence (SEQ ID NO:28) derived from the coding sequence of SEQ ID 

NO: 27 shown in Figure 12. 

Figures 14A-B show a nucleotide sequence (SEQ ID NO:33) of a native sequence PR0219 cDNA. wherein 
SEQ ID NO:33 is a clone designated herein as "UNQ193" and/or "DNA32290- 11 64". 

Figure 15 shows the amino acid sequence (SEQ ID NO: 34) derived from the coding sequence of SEQ ID 
15 NO:33 shown in Figures 14A-B. 

Figure 16 shows a nucleotide sequence (SEQ ID NO:38) of a native sequence PRQ246 cDNA, wherein SEQ 
ID NO:38 is a clone designated herein as •UNQ220" and/or "DNA35639-1172V 

Figure 17 shows the amino acid sequence (SEQ ID NO:39) derived from the coding sequence of SEQ ID 
NO:38 shown in Figure 16. 

20 Figure 18 shows a nucleotide sequence (SEQ ID NO:48) of a native sequence PR0228 cDNA, wherein SEQ 

ID NO:48 is a clone designated herein as M UNQ202 ,, and/or "DNA33092- 1202V 

Figure 19 shows the amino acid sequence (SEQ ID NO:49) derived from the coding sequence of SEQ ID 
NO:48 shown in Figure 18. 

Figure 20 shows a nucleotide sequence designated herein as DNA21951 (SEQ ID NO:50). 
25 Figure 21 shows a nucleotide sequence (SEQ ID NO:58) of a native sequence PR0533 cDNA, wherein SEQ 

ID NO:58 is a clone designated herein as "UNQ344" and/or U DNA49435-1219\ 

Figure 22 shows the amino acid sequence (SEQ ID NO:59) derived from the coding sequence of SEQ ID 
NO:58 shown in Figure 21. 

Figure 23 shows a nucleotide sequence (SEQ ID NO:63) of a native sequence PR0245 cDNA, wherein SEQ 
30 ID NO:63 is a clone designated herein as W UNQ219" and/or •DNA35638-1141V 

Figure 24 shows the amino acid sequence (SEQ ID NO:64) derived from the coding sequence of SEQ ID 
NO: 63 shown in Figure 23. 

Figure 25 shows a nucleotide sequence (SEQ ID NO:68) of a native sequence PRO220 cDNA, wherein SEQ 
ID NO:68 is a clone designated herein as M UNQ194" and/or "DNA32298-1 132". 
35 Figure 26 shows the arnino acid sequence (SEQ ID NO:69) derived from the coding sequence of SEQ ID 

NO:68 shown in Figure 25. 
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Figure 27 shows a nucleotide sequence (SEQ ID NO:70) of a native sequence PR022I cDNA. wherein SEQ 
ID NO:70 is a clone designated herein as "UNQI95" and/or "DNA33089-1 132". 

Figure 28 shows the amino acid sequence (SEQ ID NO:7l) derived from the coding sequence of SEQ ID 
NO: 70 shown in Figure 27. 

Figure 29 shows a nucleotide sequence (SEQ ID NO:72) of a native sequence PR0227 cDNA, wherein SEQ 
5 ID NO:72 is a clone designated herein as "UNQ201 " and/or "DNA33786-1 132 \ 

Figure 30 shows the amino acid sequence (SEQ ID NO:73) derived from the coding sequence of SEQ ID 
NO:72 shown in Figure 29. 

Figure 31 shows a nucleotide sequence (SEQ ID NO:83) of a native sequence PR0258 cDNA. wherein SEQ 
ID NO:83 is a clone designated herein as "UNQ225" and/or "DNA35918-1 174". 
1 0 Figure 32 shows the amino acid sequence (SEQ ID NO:84) derived from the coding sequence of SEQ ID 

NO:83 shown in Figure 31. 

Figure 33 shows a nucleotide sequence (SEQ ID NO:90) of a native sequence PR0266 cDNA. wherein SEQ 
ID NO:90 is a clone designated herein as "UNQ233" and/or M5NA37 150- 1178". 

Figure 34 shows the amino acid sequence (SEQ ID NO:91) derived from the coding sequence of SEQ ID 
1 5 NO:90 shown in Figure 33. 

Figure 35 shows a nucleotide sequence (SEQ ID NO«5) of a native sequence PR0269 cDNA. wherein SEQ 
ID NO:95 is a clone designated herein as "UNQ236* and/or 'DNA38260-1 180". 

Figure 36 shows the amino acid sequence (SEQ ID NO:96) derived from the coding sequence of SEQ ID 
NO:95 shown in Figure 35. 

20 Figure 37 shows a nucleotide sequence (SEQ ID NO:103) of a native sequence PR0287 cDNA, wherein 

SEQ ID NO: 103 is a clone designated herein as M UNQ250" and/or •DNA39969-1 1 85 V 

Figure 38 shows the ammo acid sequence (SEQ ID NO: 104) derived from the coding sequence of SEQ ID 
NO: 103 shown in Figure 37. 

Figure 39 shows a nucleotide sequence (SEQ ID NO: 108) of a native sequence PR0214 cDNA, wherein 
25 SEQ ID NO:108 is a clone designated herein as "UNQ188" and/or "DNA32286-1 191 V 

Figure 40 shows the amino acid sequence (SEQ ID NO: 109) derived from the coding sequence of SEQ ID 
NO: 108 shown in Figure 39. 

Figure 41 shows a nucleotide sequence (SEQ ID NO:113) of a native sequence PR0317 cDNA, wherein 
SEQ ID NO:113 is a clone designated herein as *UNQ278" and/or "DNA3346M 199V 

Figure 42 shows the amino acid sequence (SEQ ID NO: 1 14) derived from the coding sequence of SEQ ID 
NO: 113 shown in Figure 41. 

Figure 43 shows a nucleotide sequence (SEQ ID NO: 1 1 8) of a native sequence PRO301 cDNA. wherein 
SEQ ID N0:118 is a clone designated herein as "UNQ264" and/or "DNA40628-1216V 

Figure 44 shows the amino acid sequence (SEQ ID NO: 1 19) derived from the coding sequence of SEQ ID 
35 NO: 1 18 shown in Figure 43. 

Figure 45 shows a nucleotide sequence (SEQ ID NO: 126) of a native sequence PR0224 cDNA, wherein 
SEQ ID NO: 126 is a clone designated herein as "UNQ198" and/or "DNA3322M 133V 
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Figure 46 shows the amino acid sequence (SEQ ID NO: 127) derived from the coding sequence of SEQ ID 
NO: 126 shown in Figure 45. 

Figure 47 shows a nucleotide sequence (SEQ ID NO: 131) of a native sequence PR0222 cDNA. wherein 
SEQ ID NO:131 is a clone designated herein as "UNQ 196" and/or "DNA33 107-1 135". 

Figure 48 shows the amino acid sequence (SEQ ID NO: 132) derived from the coding sequence of SEQ ID 
5 NO: 1 3 1 shown in Figure 47. 

Figure 49 shows a nucleotide sequence (SEQ ID NO: 136) of a native sequence PR0234 cDNA, wherein 
SEQ ID NO: 136 is a clone designated herein as "UNQ208" and/or -DNA35557- 1137V 

Figure 50 shows the amino acid sequence (SEQ ID NO: 137) derived from the coding sequence of SEQ ID 
NO; 136 shown in Figure 49. 

10 Figure 5 1 shows a nucleotide sequence (SEQ ID NO: 141) of a native sequence PRQ23 1 cDNA, wherein 

SEQ ID NO: 141 is a clone designated herein as "UNQ205" and/or "DNA34434-1139V 

Figure 52 shows the amino acid sequence (SEQ ID NO: 142) derived from the coding sequence of SEQ ID 
NO: 141 shown in Figure 51. 

Figure 53 shows a nucleotide sequence (SEQ ID NO: 147) of a native sequence PR0229 cDNA, wherein 
15 SEQ ID NO:147 is a clone designated herein as ^0203" and/or "DNA33 100-1 159". 

Figure 54 shows the amino acid sequence (SEQ ID NO: 148) derived from the coding sequence of SEQ ID 
NO: 147 shown in Figure 53. 

Figure 55 shows a nucleotide sequence (SEQ ID NO: 152) of a native sequence PRG238 cDNA, wherein 
SEQ ID NO: 152 is a clone designated herein as "UNQ212" and/or "DNA356XXM 162" . 
20 Figure 56 shows the amino acid sequence (SEQ ID NO: 153) derived from the coding sequence of SEQ ID 

NO: 152 shown in Figure 55. 

Figure 57 shows a nucleotide sequence (SEQ ID NO: 158) of a native sequence PR0233 cDNA, wherein 
SEQ ID NO:158 is a clone designated herein as "UNQ207" and/or "DNA34436- 1238V 

Figure 58 shows the amino acid sequence (SEQ ID NO: 159) derived from the coding sequence of SEQ ID 
25 NO: 158 shown in Figure 57. 

Figure 59 shows a nucleotide sequence (SEQ ID NO: 163) of a native sequence PR0223 cDNA, wherein 
SEQ ID NO: 163 is a clone designated herein as "UNQ197" and/or •DNA33206-1165V 

Figure 60 shows the amino acid sequence (SEQ ID NO: 164) derived from the coding sequence of SEQ ID 
NO: 163 shown in Figure 59. 

30 Figure 61 shows a nucleotide sequence (SEQ ID NO: 169) of a native sequence PR0235 cDNA, wherein 

SEQ ID NO: 169 is a clone designated herein as "UNQ209" and/or "DNA35558-1 167" . 

Figure 62 shows the amino acid sequence (SEQ ID NO: 170) derived from the coding sequence of SEQ ID 
NO:169 shown in Figure 61. 

Figure 63 shows a nucleotide sequence (SEQ ID NO: 174) of a native sequence PR0236 cDNA, wherein 
35 SEQ ID NO: 174 is a clone designated herein as "UNQ210" and/or "DNA35599-1168". 

Figure 64 shows the amino acid sequence (SEQ ID NO: 175) derived from the coding sequence of SEQ ID 
NO: 174 shown in Figure 63. 
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Figure 65 shows a nucleotide sequence (SEQ ID NO: 176) of a native sequence PR0262 cDNA, wherein 
SEQ ID NO: 176 is a clone designated herein as ,, UNQ229 M and/or ,, DNA36992-U68\ 

Figure 66 snows the amino acid sequence (SEQ ID NO: 177) derived from the coding sequence of SEQ ID 
NO: 176 shown in Figure 65. 

Figure 67 shows a nucleotide sequence (SEQ ID NO: 184) of a native sequence PR0239cDNA, wherein 
5 SEQ ID NO:184 is a clone designated herein as tt UNQ213* and/or M DNA34407-1 169". 

Figure 68 shows the ammo acid sequence (SEQ ID NO: 185) derived from the coding sequence of SEQ ID 
NO: 184 shown in Figure 67. 

Figure 69 shows a nucleotide sequence (SEQ ID NO: 189) of a native sequence PR0257 cDNA, wherein 
SEQ ID NO: 189 is a clone designated herein as MJNQ224" and/or "DNA3584M 173" . 
10 Figure 70 snows the amino acid sequence (SEQ ID NO: 190) derived from the coding sequence of SEQ ID 

NO: 189 shown in Figure 69. 

Figure 71 shows a nucleotide sequence (SEQ ID NO:194) of a native sequence PRO260 cDNA, wherein 
SEQ ID NO: 194 is a clone designated herein as "UNQ227" and/or "DNA33470-1 175" . 

Figure 72 shows the amino acid sequence (SEQ ID NO: 195) derived from the coding sequence of SEQ ID 
15 NO:194 shown in Figure 71. 

Figure 73 shows a nucleotide sequence (SEQ ID NO:200) of a native sequence PR0263 cDNA, wherein 
SEQ ID NO:200 is a clone designated herein as "UNQ230" and/or "DNA34431-1177". 

Figure 74 shows the amino acid sequence (SEQ ID NO:201) derived from the coding sequence of SEQ ID 
NO:200 shown in Figure 73. 

20 Figure 75 shows a nucleotide sequence (SEQ ID NO:206) of a native sequence PRO270 cDN A. wherein 

SEQ ID NO:206 is a clone designated herein as "UNQ237" and/or "DNA395 10-1 181" . 

Figure 76 shows the amino acid sequence (SEQ ID NO:207) derived from the coding sequence of SEQ ID 
NO:206 shown in Figure 75. 

Figure 77 shows a nucleotide sequence (SEQ ID NO:212) of a native sequence PR0271 cDNA, wherein 
25 SEQ ID NO:212 is a clone designated herein as "UNQ238 W and/or "DNA39423-1 182". 

Figure 78 shows the amino acid sequence (SEQ ID NO:213) derived from the coding sequence of SEQ ID 
NO:212 shown in Figure 77. 

Figure 79 shows a nucleotide sequence (SEQ ID NO:220) of a native sequence PR0272 cDNA, wherein 
SEQ ID NO:220 is a clone designated herein as "UNQ239" and/or W DNA40620-1183\ 
30 Figure 80 shows the amino acid sequence (SEQ ID NO:221) derived from the coding sequence of SEQ ID 

NO:220 shown in Figure 79. 

Figure 81 shows a nucleotide sequence (SEQ ID NO:226) of a native sequence PR0294 cDNA, wherein 
SEQ ID NO:226 is a clone designated herein as "UNQ257" and/or "DNA40604-1187". 

Figure 82 shows the amino acid sequence (SEQ ID NO:227) derived from the coding sequence of SEQ ID 
35 NO:226 shown in Figure 81 . 

Figure 83 shows a nucleotide sequence (SEQ ID NO:235) of a native sequence PR0295 cDNA, wherein 
SEQ ID N0:235 is a clone designated herein as "UNQ258" and/or •DNA38268-1188". 
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Figure 84 shows the amino acid sequence (SEQ ID NO:236) derived from the coding sequence of SEQ ID 
NO:235 shown in Figure 83. 

Figures 85A-B show a nucleotide sequence (SEQ ID NO:244) of a native sequence PR0293 cDNA, wherein 
SEQ ID NO:244 is a clone designated herein as "UNQ256" and/or "DNA37 15 1-1193". 

Figure 86 shows the amino acid sequence (SEQ ID NO:245) derived from the coding sequence of SEQ ID 
5 NO:244 shown in Figures 85A-B. 

Figures 89A-B show a nucleotide sequence (SEQ ID NO:249) of a native sequence PR0247 cDNA, wherein 
SEQ ID N0.249 is a clone designated herein as "UNQ22r and/or "DNA35673-1201\ 

Figure 88 shows the amino acid sequence (SEQ ID NO: 250) derived from the coding sequence of SEQ ID 
N 0:249 shown in Figure 87. 

10 Figure 89 shows a nucleotide sequence (SEQ ID NO: 254) of a native sequence PRO302 cDNA, wherein 

SEQ ID NO:254 is a clone designated herein as •UNQ265" and/or "DNA40370-1217V 

Figure 90 shows the amino acid sequence (SEQ ID NO:255) derived from the coding sequence of SEQ ID 
NO:254 shown in Figure 89. 

Figure 91 shows a nucleotide sequence (SEQ ID NO:256) of a native sequence PRO303 cDNA. wherein 
15 SEQ ID NO:256 is a clone designated herein as "UNQ266" and/or "DNA4255 1-12 17V 

Figure 92 shows the amino acid sequence (SEQ ID NO:257) derived from the coding sequence of SEQ ID 
NO:256 shown in Figure 91. 

Figure 93 shows a nucleotide sequence (SEQ ID NO:258) of a native sequence PRO304 cDNA, wherein 
SEQ ID NO:258 is a clone designated herein as "UNQ267- and/or "DNA39520-1217V 
20 Figure 94 shows the amino acid sequence (SEQ ID NO:259) derived from the coding sequence of SEQ ID 

NO:258 shown in Figure 93. 

Figure 95 shows a nucleotide sequence (SEQ ID NO:260) of a native sequence PRO307 cDNA, wherein 
SEQ ID NO:260 is a clone designated herein as *UNQ270" and/or 'DNA4 1225-1217". 

Figure 96 shows the amino acid sequence (SEQ ID N 0:261) derived from the coding sequence of SEQ ID 
25 NO:260 shown in Figure 95. 

Figure 97 shows a nucleotide sequence (SEQ ID NO:262) of a native sequence PR0343 cDNA, wherein 
SEQ ID NO:262 is a clone designated herein as a UNQ302" and/or "DNA433 18-1217". 

Figure 98 shows the amino acid sequence (SEQ ID NO:263) derived from the coding sequence of SEQ ID 
NO £62 shown in Figure 97. 

30 Figure 99 shows a nucleotide sequence (SEQ ID NO: 284) of a native sequence PR0328 cDNA, wherein 

SEQ ID NO:284 is a clone designated herein as "UNQ289" and/or "DNA40587-1231" . 

Figure 100 shows the amino acid sequence (SEQ ID NO:285) derived from the coding sequence of SEQ ID 
NO:284 shown in Figure 99. 

Figures I01A-B show a nucleotide sequence (SEQ ID NO:289) of a native sequence PR0335 cDNA, 
35 wherein SEQ ID NO:289 is a clone designated herein as "UNQ287" and/or *DNA41388-1234\ 

Figure 102 shows the arnino acid sequence (SEQ ID NO:290) derived from the coding sequence of SEQ ID 
NO:289 shown in Figures I03A-B. 
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Figure 103 shows a nucleotide sequence (SEQ ID NO:29I) of a native sequence PR0331 cDNA. wherein 
SEQ ID NO:291 is a clone designated herein as "UNQ292" and/or "DNA4098l-i234 H . 

Figure 104 shows the amino acid sequence (SEQ ID NO:292) derived from the coding sequence of SEQ ID 
NO:291 shown in Figure 103. 

Figures 105A-B show a nucleotide sequence (SEQ ID NO:293) of a native sequence PR0326 cDNA, 
5 wherein SEQ ID N 0:293 is a clone designated herein as "UNQ287" and/or "DNA37 140- 1234 ". 

Figure 106 shows the amino acid sequence (SEQ ID NO:294) derived from the coding sequence of SEQ ID 
NO:293 shown in Figures I05A-B. 

Figures 107A-B show a nucleotide sequence (SEQ ID NO:309) of a native sequence PR0332 cDNA, 
wherein SEQ ID NO:309 is a clone designated herein as "UNQ293" or *DNA40982- 1235 V 
10 Figure 108 shows the amino acid sequence (SEQ ID NO:310) derived from the coding sequence of SEQ ID 

NO:309 shown in Figure 107, 

Figure 109 shows a nucleotide sequence (SEQ ID NO:3 14) pf a native sequence PR0334 cDNA, wherein 
SEQ ID NO:314 is a clone designated herein as •UNQ295" or •DNA41379-1236V 

Figure 1 10 shows the amino acid sequence (SEQ ID NO: 3 15) derived from the coding sequence of SEQ ID 
15 NO:314 shown in Figure 109. 

Figure 1 1 1 shows a nucleotide sequence (SEQ ID NO:3 19) of a native sequence PR0346 cDNA. wherein 
SEQ ID NO:319 is a clone designated herein as "UNQ305" or "DNA44 167- 1243". 

Figure 112 shows the amino acid sequence (SEQ ID NO: 320) derived from the coding sequence of SEQ ID 
NO:319 shown in Figure 111. 
20 Figure 113 shows a nucleotide sequence (SEQ ID NO:324) of a native sequence PR0268 cDNA. wherein 

SEQ ID NO:324 is a clone designated herein as "UNQ235" or "DNA39427-1 179" . 

Figure 114 shows the amino acid segnfire (SEQ ID NO: 325) derived from the coding sequence of SEQ ID 
NO:324 shown in Figure 113. 

Figure 115 shows a nucleotide sequence (SEQ ID NO:331) of a native sequence PRO330 cDNA, wherein 
25 SEQ ID N0.331 is a clone designated herein as "UNQ290" or "DNA4O603-1232". 

Figure 116 shows me amino acid sequence (SEQ ID NO:332) derived from the coding sequence of SEQ ID 
NO:331 shown in Figure 115. 

Figure 1 17 shows a nucleotide sequence (SEQ ID NO:338) of a native sequence PR0339 cDNA, wherein 
SEQ ID NO:338 is a clone designated herein as "UNQ229" or "DNA43466-1225". 
30 Figure 118 shows the amino acid sequence (SEQ ID NO:339) derived from the coding sequence of SEQ ID 

NO:338 shown in Figure 117. 

Figure 119 shows a nucleotide sequence (SEQ ID NO:340) of a native sequence PRO310 cDNA, wherein 
SEQ ID NO:340 is a clone designated herein as "UNQ273* or "DNA43046-1225". 

Figure 120 shows the amino acid sequence (SEQ ID NO:341) derived from the coding sequence of SEQ ID 
35 NO:340 shown in Figure 119. 

Figure 121 shows a nucleotide sequence (SEQ ID NO:376) of a native sequence PR0244 cDNA, wherein 
SEQ ID NO:376 is a clone designated herein as "UNQ218" or "DNA35668-117r. 
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Figure 122 shows the amino acid sequence (SEQ ID NO:377) derived from the coding sequence of SEQ ID 
NO:376 shown in Figure 121. 

DETAILED nrePPIPTTON OF THE PREFERRED PMRnnrMFNJft 

I. PefiniBgDa 

5 The terms "PRO polypeptide" and "PRO" as used herein and when immediately followed by a numerical 

designation refer to various polypeptides, wherein the complete designation (i.e., PRO/number) refers to specific 
polypeptide sequences as described herein. The terms "PRO/number polypeptide" and "PRO/number" as used herein 
encompass native sequence polypeptides and polypeptide variants (which are further defined herein). The PRO 
polypeptides described herein may be isolated from a variety of sources, such as from human tissue types or from 

10 another source, or prepared by recombinant or synthetic methods. 

A "native sequence PRO polypeptide" comprises a polypeptide having the same amino acid sequence as the 
corresponding PRO polypeptide derived from nature. Such native sequence PRO polypeptides can be isolated from 
nature or can be produced by recombinant or synthetic means. The term "native sequence PRO polypeptide' 
specifically encompasses naturaUy-occurring truncated or secreted forms of the specific PRO polypeptide {e.g. , an 

1 5 extracellular domain sequence), namralry-occurring variant forms (e.g.. alternatively spliced forms) and naturally- 
occurring allelic variants of the polypeptide. In various einbodiments of the invention, the native sequence PR021 1 
is a mature or full-length native sequence PR021 1 polypeptide comprising amino acids 1 to 353 of Figure 2 (SEQ 
ID NO:2), the native sequence PR0217 is a mature or full-length native sequence PR0217 polypeptide comprising 
amino acids 1 to 379 of Figure 4 (SEQ ID NO:4). the native sequence PRO230 is a mature or full-length native 

20 sequence PRO230 polypeptide comprising amino acids 1 to 467 of Figure 6 (SEQ ID NO: 12), the native sequence 
PR0232 polypeptide is a mature or fuU-kngth native sequence PR0232 polypeptide comprising amino acids 1 to 1 14 
of Figure 9 (SEQ ID NO: 18), the native sequence PRO 187 is a mature or full-length native sequence PRO 187 
comprising amino acids 1 to 205 of Figure 11 (SEQ ID NO:23), the native sequence PR0265 polypeptide is a mature 
or full-length native sequence PR0265 polypeptide comprising amino acids 1 to 660 of Figure 13 (SEQ ID NO:28) 

25 or the native sequence PR0265 polypeptide is an extracellular domain of the full-length PR0265 protein, wherein 
the putative transmembrane domain of the full-length PR0265 protein is encoded by nucleotides beginning at 
nucleotide 1969 of SEQ ID NO:31, the native sequence PR0219 polypeptide is a mature or full-length native 
sequence PR0219 polypeptide comprising amino acids 1 to 915 of Figure 15 (SEQ ID NO: 34), the native sequence 
PR0246 polypeptide is a mature or fuIMengtn native sequence PR0246 polypeptide comprising amino acids 1 to 390 

30 of Figure 17 (SEQ ID NO:39) or the native sequence PR0246 polypeptide is an extracellular domain of the full-length 
PR0246 protein, wherein the putative transmembrane domain of the full-length PR0246 protein is encoded by 
nucleotides beginning at nucleotide 855 as shown in Figure 16, the native sequence PR0228 polypeptide is a mature 
or full-length native sequence PR0228 polypeptide comprising amino acids 1 to 690 of Figure 19 (SEQ ID NO:49) 
or the native sequence PR0228 polypeptide is an extracellular domain of the full-length PR0228 protein, the native 

35 sequence PR0533 is a mature or full-length native sequence PR0533 comprising amino acids 1 to 216 of Figure 22 
(SEQ ID N0:59), with or without the N-terminal signal sequence, and with or without the initiating methionine at 
position 1, the native sequence PR0245 polypeptide is a mature or full-length native sequence PR0245 polypeptide 
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comprising amino acids 1 to 312 of Figure 24 (SEQ ID NO:64), the native sequence of each PRO220, PR0221 and 
PR0227 polypeptides is a mature or full-length native sequence PRO220, PR0221 and PR0227 polypeptide 
comprising amino acids 1 through 708 of Figure 26 (SEQ ID NO:69), 1 through 259 of Figure 28 (SEQ ID NO:7 1), 
and 1 through 620 of Figure 30 (SEQ ID NO:73). the native sequence PR0258 polypeptide is a mature or full-length 
native sequence PR0258 polypeptide comprising amino acids 1 to 398 of Figure 32 (SEQ ID NO: 84) or the native 
5 sequence PR0258 polypeptide is an extracellular domain of the full-length PR0258 protein, wherein the putative 
transmembrane domain of the full-length PR0258 protein is encoded by nucleotides beginning at nucleotide 1 1 34 of 
SEQ ID NO:83, the native sequence PR0266 polypeptide is a mature or full-length native sequence PR0266 
polypeptide comprising amino acids 1 to 696 of Figure 34 (SEQ ID NO:91) or the native sequence PRQ266 
polypeptide is an extracellular dornain of the full-length PR0266 protein, wherein the putative transmembrane <*nn«m 

10 of the full-length PR0266 protein is encoded by nucleotides beginning at about nucleotide 2009 of SEQ ID NO: 104, 
the native sequence PR0269 polypeptide is a mature or full-length native sequence PR0269 polypeptide comprising 
amino acids 1 to 490 of Figure 36 (SEQ ID NO:96) or the native sequence PR0269 polypeptide is an extracellular 
domain of the full-length PR0269 protein, wherein the putative transmembrane domain of the full-length PR0269 
protein is encoded by nucleotides begmning at nucleotide 1502 as shown in Figure 35, the native sequence PR0287 

15 polypeptide is a mature or fuU-tength native sequence PR0287 polypeptide comprising amino acids 1 to 415 of Figure 
38 (SEQ ID NO: 104), the native sequence PR0214 is a mature or full-length native sequence PR0214 comprising 
amino acids 1 to 420 of Fig. 40 (SEQ ID NO: 109), the native-sequence PR0317 is a full-length native-pre-sequence 
PR0317 comprising amino acids I to 366 of Fig. 42 (SEQ ID NO: 114) or a mature native-sequence PR0317 
comprising amino acids 19 to 366 of Fig. 42 (SEQ ID NO: 1 14), the native sequence PRO301 is a mature or full- 

20 length native sequence PRO301 comprising amino acids 1 to 299 of Fig. 44 (SEQ ID NO: 1 19), with or without the 
N-terminal signal sequence, with or without the initiating methionine at position 1, with or without the potential 
transmembrane domain at position 236 to about 258, and with or without the inrxacellular domain at about position 
259 to 299, the native sequence PR0224 polypeptide is a mature or full-length native sequence PR0224 polypeptide 
comprising amino acids 1 to 282 of Figure 46 (SEQ ID NO: 127), the native sequence PR0222 polypeptide is a 

25 mature or full-length native sequence PR0222 polypeptide comprising amino acids 1 to 490 of Figure 48 (SEQ ID 
NO: 132), the native sequence PR0234 is a mature or full-length native sequence novel lectin comprising «wii« acids 
1 to 382 of Fig. 50 (SEQ ID NO:137), the native sequence PR0231 polypeptide is a mature or full-length native 
sequence PR0231 polypeptide comprising amino acids 1 to 428 of Figure 52 (SEQ ID NO: 142), the native sequence 
PR0229 polypeptide is a mature or full-length native sequence PR0229 polypeptide comprising amino acids 1 to 347 

30 of Figure 54 (SEQ ID NO: 148), the native sequence PR0238 polypeptide is a mature or full-length native sequence 
PRQ238 polypeptide comprising amino acids 1 to 310 of Figure 56 (SEQ ID NO:153), the native sequence PR0233 
polypeptide is a mature or full-length native sequence PR0233 polypeptide comprising amino acids 1 to 300 of Figure 
58 (SEQ ID NO: 159), the native sequence PR0223 polypeptide is a mature or full-length native sequence PR0223 
polypeptide comprising amino acids 1 to 476 of Figure 60 (SEQ ID NO: 164), the native sequence PR0235 

35 polypeptide is a mature or full-length native sequence PR0235 polypeptide comprising amino acids 1 to 552 of Figure 
62 (SEQ ID NO: 170), the native sequence PR0236 polypeptide is a mature or full-length native sequence PR0236 
polypeptide comprising amino acids 1 to 636 of Figure 64 (SEQ ID NO: 175), the native sequence PR0262 
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polypeptide is a marure or full-length native sequence PR0262 polypeptide comprising amino acids 1 to 654 of Figure 
66 (SEQ ID NO: 177), the native sequence PR0239 polypeptide is a mature or full-length native sequence PR0239 
polypeptide comprising amino acids 1 to 501 of Figure 68 (SEQ ID NO: 185), the native sequence PR0257 
polypeptide is a marure or full-length native sequence PR0257 polypeptide comprising amino acids 1 to 607 of Figure 
70 (SEQ ID NO: 190) or the native sequence PR0257 polypeptide is an extracellular domain of the full-length 
5 PR0257 protein, wherein the putative transmembrane domain of the full-length PR0257 protein is encoded by 
nucleotides beginning at nucleotide 2668 as shown in Figure 69, the native sequence PRO260 polypeptide is a mature 
or full-length native sequence PRO260 polypeptide comprising amino acids 1 to 467 of Figure 72 (SEQ ID NO: 195), 
the native sequence PR0263 polypeptide is a mature or full-length native sequence PR0263 polypeptide comprising 
amino acids 1 to 322 of Figure 74 (SEQ ID NO:201) or the native sequence PR0263 polypeptide is an extracellular 

10 domain of the full-length PRQ263 protein, wherein the putative transmembrane domain of the full-length PR0263 
protein is encoded by nucleotides beginning at nucleotide 868 of SEQ ID NO.200, the native sequence PRO270 
polypeptide is a mature or full-length native sequence PRO270 polypeptide comprising amino acids 1 to 296 of Figure 
76 (SEQ ID NO:207), the native sequence PRQ271 polypeptide is a mature or full-length native sequence PR0271 
polypeptide comprising amino acids 1 to 360 of Figure 78 (SEQ ID NO:213), the native sequence PR0272 

1 5 polypeptide is a mature or fuB-kngth native seque n c e PR0272 polypeptide comprising amino acids 1 to 328 of Figure 
80 (SEQ ID NO:221), the native sequence PR0294 polypeptide is a mature or full-length native sequence PR0294 
polypeptide comprising amino acids 1 to 550 of Figure 82 (SEQ ID NO:227), the native sequence PR0295 
polypeptide is a mature or full-length native sequence PR0295 polypeptide comprising amino acids 1 to 350 of Figure 
84 (SEQ ID NO:236), the native sequence PR0293 polypeptide is a mature or full-length native sequence PR0293 

20 polypeptide comprising amino acids 1 to 713 of Figure 86 (SEQ ID NO:245) or the native sequence PR0293 
polypeptide is an extracellular ctaraain of the full-length PR0293 protein, wherein the putative transmembrane domain 
of the full-length PR0293 protein is Encoded by nucleotides beginning at nucleotide 2771 of SEQ ID NO:244, the 
native sequence PR0247 polypeptide is a mature or full-length native sequence PR0247 polypeptide comprising 
amino acids 1 to 546 of Figure 88 (SEQ ID NO:250), the native sequence PRO302 polypeptide is a mature or full- 

25 length native sequence PR0302 polypeptide comprising amino acids 1 to 452 of Figure 90 (SEQ ID N0:255). the 
native sequence PRO303 polypeptide is a mature or full-length native sequence PRO303 polypeptide comprising 
amino acids 1 to 314 of Figure 92 (SEQ ID NO:257) f the native sequence PRO304 polypeptide is a mature or full- 
length native sequence PR0304 polypeptide comprising amino acids 1 to 556 of Figure 94 (SEQ ID N0:259), the 
native sequence PRO307 polypeptide is a mature or full-length native sequence PRO307 polypeptide comprising 

30 arnino acids 1 to 383 of Figure 96 (SEQ ID NO:261), the native sequence PR0343 polypeptide is a mature or full- 
length native sequence PR0343 polypeptide comprising amino acids 1 to 317 of Figure 98 (SEQ ID NO:263), the 
native sequence PR0328 polypeptide is a mature or full-length native sequence PR0328 polypeptide comprising 
arnino acids 1 to 463 of Figure 100 (SEQ ID N0:285) or the native sequence PRO306 polypeptide is an extracellular 
domain of the full-length PRO306 protein, wherein the putative extracellular domain of the full-length PRO306 

35 protein, the native sequence PR0335 polypeptide is a mature or full-length native sequence PR0335 polypeptide 
comprising amino acids 1 through 1059 of Figure 102 (SEQ ID NO:290), the native sequence PR0331 polypeptide 
is a mature or full-length native sequence PR0331 polypeptide comprising amino acids 1 through 640 of Figure 104 
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(SEQ ID NO:292). the native sequence PR0326 polypeptide is a mature or full-length native sequence PR0326 
polypeptide comprising amino acids 1 through 1119 of Figure 106 (SEQ ID NO:294), wherein additional 
embodiments include wherein the transmembrane regions are deleted or the peptides are truncated, so as to not 
include the transmembrane regions for each of PR0335, PR0331, and PR0326, the native sequence PR0332 is a 
mature or full-length native sequence PR0332 comprising amino acids 49 to 642 of Fig. 180 (SEQ ID NO:3t0), 
5 without or without the N -terminal signal sequence, and with or without the initiating methionine at position I, the 
native sequence PR0334 polypeptide is a mature or full-length native sequence PR0334 polypeptide comprising 
amino acids 1 to 509 of Figure 1 10 (SEQ ID NO:315), the native sequence PR0346 is a mature or full-length native 
sequence PR0346 comprising amino acids 19 to 339 of Fig. 112 (SEQ ID NO:320), with or without the N-cerminal 
signal sequence, with or without the initiating methionine, with or without the transmembrane domain at positions 

10 340 to 360 and with or without the intracellular domain at positions 361 to 450. the native reprntr PR0268 
polypeptide is a mature or full-length native sequence PR0268 polypeptide comprising amino acids 1 to 280 of Figure 
114 (SEQ ID NO:325) or the native sequence PRQ268 polypeptide is an extracellular domain of the full-length 
PR0268 protein, wherein the putative transmembrane domain of the full-length PR0268 protein is encoded by 
nucleotides beginning at nucleotide 559 as shown in Figure 1 13, the native sequence PRO330 polypeptide is a mature 

15 or full-length native sequence PRO330 polypeptide aranrising amino acids 1 to 533 of Figure 1 16 (SEQ ID NO:332), 
the native sequence PR0339 polypeptide is a mature or full-length native sequence PR0339 polypeptide comprising 
amino acids I to 772 of Figure 118 (SEQ ID NO:339), the native sequence PRO310 pofypeptide is a mature or full- 
length native sequence PRO310 polypeptide comprising amino acids 1 to 318 of Figure 120 (SEQ ID NO:341) and 
the native sequence PR0244 is a mature or full-length native sequence PR0244 comprising amino acids 1 to 219 of 

20 Fig. 122 (SEQ ID NO:377), wherein the mature, mil-length native-sequence PR0244 protein comprises a cytoplasmic 
domain (about ammo arid portions 1 to 20), a transmembrane domain (about amino acid positions 21 to 46), and an 
extracellular domain (about amino acid positions 47 to 219). Within the extracellular domain, the (Meet in domain 
is between about amino acid position 55 and about amino acid position 206. Native sequence PR0244 as shown in 
Figure 122 maps to chromosome 12, bands pl2-p!3. 

25 "PRO polypeptide variant" means an active PRO pofypeptide as defined above or below having at least about 

80% amino acid sequence kientity with the full-length native sequence PRO polypeptide sequence as disclosed herein. 
Such PRO polypeptide variants include, for instance, PRO polypeptides wherein one or more «™™ acid residues 
are added, or deleted, at the N- or C-tenmnus of the full-length native amino acid sequence. Ordinarily, a PRO 
polypeptide variant will have at least about 80% amino acid sequence identity, more preferably at least about 90% 

30 amino acid sequence identity, and even more preferably at least about 95% amino acid sequence identity with the 
amino acid sequence of the full-length native amino acid sequence as disclosed herein. 

"PR0317 variants' or "PR0317 sequence variants" as defined herein mean biologically active PR0317s 
as defined below having less than 100% sequence identity with the PR0317 isolated from recombinant cell culture 
or from mammalian fetal kidney tissue having the deduced sequence described in Figure 42. Ordinarily, a 

35 biologically active PR0317 variant will have an amino acid sequence having at least about 70% amino acid sequence 
identity with the PR0317 of Figure 42, preferably at least about 75% , more preferably at least about 80%, still more 
preferably at least about 85%, even more preferably at least about 90%. and most preferably at least about 95% {i.e., 
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70-100%. 75-100%. 80-100%, 85-100%, 90-100%. and 95-100% sequence identity, respectively). These variants 
include covalemly modified polypeptides, as well as PR0317 fragments and glycosylation variants thereof. PR0317 
fragments have a consecutive sequence of at least 10, 15 . 20. 25. 30. or 40 amino acid residues, preferably about 
10-150 residues, that is identical to the sequence of the PR0317 shown in Figure 42. Other preferred PR0317 
fragments include those produced as a result of chemical or enzymatic hydrolysis or digestion of the purified 
5 PR0317. 

A "chimeric PR0317" is a polypeptide comprising full-length PR0317 or one or more fragments thereof 
fused or bonded to a second protein or one or more fragments thereof. The chimera will typically share at least one 
biological property in common with PR0317. The second protein will typically be a cytokine, growth factor, or 
hormone such as a neurotrophic or angiogenic factor such as GDNF or VEGF, or another member of the TGF- 

10 superfamily such as EBAF-1 . Another exemplary preferred PR0317 chimera is a "domain chimera" thai consists 
of the N-terrninal residues substituted with one or more, but not all, of the residues of the human EBAF- 1. In this 
embodiment, the PR0317 chimera would have individual or blocks of residues from the human EBAF-1 sequence 
added or substituted into the PR0317 sequence. For example, one or more of those segments of EBAF-1 that are 
not homologous could be substituted into the corresponding segments of PR0317. It is contemplated that this 

15 'PR03 17-EBAF-l domain chimera" will have an agonist biological activity. 

"Percent <%) amino acid sequence identity'' with respect to the PRO polypeptide sequences identified herein 
is defined as the percentage of amino acid residues in a candidate sequence that are identical with the amino acid 
residues in the specific PRO polypeptide sequence, after aligning the sequences and introducing gaps, if necessary, 
to achieve the maximum percent sequence identity, and not considering any conservative substitutions as part of the 

20 sequence identity . Alignment for purposes of determining percent amino acid sequence identity can be achieved in 
various ways that are within the skill in the art, for instance, using publicly available computer software such as 
BLAST. ALIGN or Megalign (DNASTAR) software The preferred software alignment program is BLAST. Those 
skilled in the art can determine appropriate parameters for measuring alignment, including any algorithms needed 
to achieve maximal alignment over the full length of the sequences being compared. 

25 "Percent (%) nucleic acid sequence identity" with respect to PRO-encoding nucleic acid sequences identified 

herein is defined as the percentage of nucleotides in a candidate sequence that are identical with the nucleotides in 
the PRO nucleic acid vqurace of interest, after aligning the sequences and introducing gaps, if necessary, to achieve 
the maximum percent sequence identity. Alignment for purposes of detennining percent nucleic acid sequence ' 
identity can be achieved in various ways that are within the skill in the art. for instance, using publicly available 

30 computer software such as BLAST, AUGN or Megalign (DNASTAR) software. Those skilled in the an can 
determine appropriate parameters for measuring alignment, including any algorithms needed to achieve maximal 
alignment over the full length of the sequences being compared. 

"Isolated," when used to describe the various polypeptides disclosed herein, means polypeptide that has been 
identified and separated and/or recovered from a component of its oatural environment. Contaminant components 

35 of its natural environment are materials that would typically interfere with diagnostic or therapeutic uses for the 
polypeptide, and may include enzymes, hormones, and other proteinaceous or non-proteinaceous solutes. In preferred 
embodiments, the polypeptide will be purified (1) to a degree sufficient to obtain at least 15 residues of N-ternunal 
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- or internal amino acid sequence by use of a spinning cup sequenator, or (2) 10 homogeneity by SDS-PAGE under non- 
reducing or reducing conditions using Coomassie blue or, preferably, silver stain. Isolated polypeptide includes 
polypeptide in situ within recombinant cells, since at least one component of the PRO polypeptide natural environment 
will not be present. Ordinarily, however, isolated polypeptide will be prepared by at least one purification step. 

An "isolated" PRO polypeptide nucleic acid is a nucleic acid molecule that is identified and separated from 
5 at least one coniaminant nucleic acid molecule with which it is ordinarily associated in the natural source of the PRO 
polypeptide nucleic acid. An isolated PRO polypeptide nucleic acid molecule is other than in the form or setting in 
which it is found in nature. Isolated PRO polypeptide nucleic acid molecules therefore are distinguished from the 
specific PRO polypeptide nucleic acid molecule as it exists in natural cells. However, an isolated PRO polypeptide 
nucleic acid molecule includes PRO polypeptide nucleic acid molecules contained in cells mat ordinarily express the 
10 PRO polypeptide where, for example, the nucleic acid molecule is in a chromosomal location different from that of 
natural cells. 

"Southern analysis" or "Southern blotting'' is a method by which the presence of DNA sequences in a 
restriction endonuclease digest of DNA or a DNA-comairung composition is confirmed by hybridization to a known, 
labeled oligonucleotide or DNA fragment. Southern analysis typically involves electrophoretic separation of DNA 

IS digests on agarose gels, denaruration of the DNA after electrophoretic separation, and transfer of the DNA to 
nitrocellulose, nylon, or another suitable membrane support for analysis with a radiolabeled, biotirrylated, or enzyme- 
labeled probe as described in sections 9.37-9.52 of Sambrook er a/. , Molecular rioniny : A Laboratory Manual (New 
York: Cold Spring Harbor Laboratory Press, 1989). 

"Northern analysis" or "Northern blotting "is a method used to identify RNA sequences mat hybridize to 

20 a known probe such as an oligciixkotide, DNA fragment, cDNA or fragment thereof, or RNA fragment. The probe 
is labeled with a radioisotope such as ^P, or by biomr/iarion, or with ah enzyme. The RNA to be analyzed is usually 
electrophoretically separated on an agarose or poryacrylarmde gel, transferred to nitrocellulose, nylon, or other 
suitable membrane, and hybridized with (he probe, using standard techniques well known in the an such as those 
described in sections 7.39-7.52 of Sambrook tx a/., supra. 

25 The term "control sequences" refers to DNA sequences necessary for the expression of an operably linked 

coding sequence in a particular host organism. The control sequences that are suitable for prokaryotes, for example, 
include a promoter, optionally an operator sequence, and a ribosome binding site. Eukaryotic cells are known to 
utilize promoters, polyadenylarion signals, and enhancers. 

Nucleic acid is "operably linked" when it is placed into a functional relationship with another nucleic acid 

30 sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA for a polypeptide 
if it is expressed as a preprotein that participates in the secretion of the polypeptide; a promoter or enhancer is 
operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosome binding site is 
operably linked to a coding sequence if it is positioned so as to facilitate translation. Generally, "operably linked" 
means that the DNA sequences being linked are contiguous, and. in the case of a secretory leader, contiguous and 

35 in reading phase. However, enhancers do not have to be contiguous. Linking is accomplished by ligation at 
convenient restriction sites. If such sites do not exist, the synthetic oligonucleotide adaptors or linkers are used in 
accordance with conventional practice. 
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The icrm "antibody'* is used in the broadest sense and specifically covers single anti-PRO polypeptide 
monoclonal antibodies (including agonist, antagonist, and neutralizing antibodies) and anti-PRO polypeptide antibody 
compositions with polyepitopic specificity. The term "monoclonal antibody" as used herein refers to an antibody 
obtained from a population of substantially homogeneous antibodies, i.e., the individual antibodies comprising the 
population are identical except for possible naturally-occurring mutations that may be present in minor amounts. 
5 "Active" or "activity" for the purposes herein refers to fonn(s) of PRO polypeptide which retain the biologic 

and/or immunologic activities of the specific native or naturaJly-occurring PRO polypeptide. The activity of a 
PR0332 polypeptide preferably involves the regulation of extracellular matrix, cartilage, or bone function. 

"PR0317-associated disorder" refers to a pathological condition or disease wherein PR0317 it over- or 
underexpressed. Such disorders include diseases of the female genital tract or of the endometrium of a mammal 

10 including hyperplasia, endometritis, endometriosis, wherein the patient is at risk for infertility due to endometrial 
factor, endometrioma, and endometrial cancer, especially those diseases involving abnormal bleeding such as a 
gynecological disease. They also include diseases involving angiogenesis, wherein the angiogeoesis results in a 
pathological condition, such as cancer involving solid tumors (the therapy for the disorder would result in decreased 
vascularization and a decline in growth and metastasis of a variety of tumors). Alternatively, the angiogenesis may 

IS be beneficial, such as for ischemia, especially coronary ischemia. Hence, these disorders include those found in 
patients whose hearts are njnetioning but who have a blocked blood supply due to atherosclerotic coronary artery 
disease, and those with a functioning but underperrused heart, including patients with coronary arterial disease who 
are not optimal candidates for angioplasty and coronary artery by-pass surgery. The disorders also include diseases 
involving the kidney or originating from the kidney tissue, such as polycystic kidney disease and chronic and acute 

20 renal failure. 

"Treatment" or "treating" refers to both therapeutic treatment and prophylactic or preventative measures. 
Those in need of treatment include those already with the disorder as well as those prone to have the disorder of those 
in which the disorder is to be prevented. 

"Mammal' for purposes of treatment refers to any animal classified as a mammal, including humans, 
25 domestic and farm amrnals, and zoo. sports, or pet animals, such as sheep, dogs, horses, cats, cows, and the like. 
Preferably, the mammal herein is a human. 

"Carriers" as used herein include pharmaceuticalry acceptable carriers, excipients, or stabilizers which are 
nontoxic to the cell or mammal being exposed thereto at the dosages and concentrations employed. Often the 
physiologically acceptable carrier is an aqueous pH buffered solution. Examples of physiologically acceptable 
30 earners include buffers such as phosphate, citrate, and other organic acids; antioxidants including ascorbic acid; low 
molecular weight (less than about 10 residues) polypeptide; proteins, such as serum albumin, gelatin, or 
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, glutamine, 
asparagine. arginine or lysine; monosaccharides, disaccharides, and other carbohydrates including glucose, mannose, 
or dextrins; chelating agents such as EDTA; sugar alcohols such as marmitol or sorbitol; salt-forming counterions 
35 such as sodium; and/or nonionic surfactants such as TWEEN™, polyethylene glycol (PEG), and PLURONICS™. 

The term "agonist" is used to refer to peptide and non-peptide analogs of the native PRO polypeptides 
(where native PRO polypeptide refers to pro-PRO polypeptide, pre-PRO polypeptide, prepro-PRO polypeptide, or 
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mature PRO polypeptide) of the present invention and to antibodies specifically binding such narive PRO 
polypeptides, provided that they retain at least one biological activity of a native PRO polypeptide. Preferably, the 
agonists of the present invention retain the qualitative binding recognition properties and receptor activation properties 
of the native PRO polypeptide. 

The term "antagonist" is used to refer to a molecule inhibiting a biological activity of a native PRO 
polypeptide of the present invention wherein native PRO polypeptide refers to pro-PRO polypeptide, pre-PRO 
polypeptide, prepro-PRO polypeptide, or mature PRO polypeptide. Preferably, the antagonists herein inhibit the 
binding of a native PRO polypeptide of the present invention. Preferred antagonists essentially completely block the 
binding of a native PR0317 polypeptide to a PR0317 polypeptide receptor to which it otherwise binds. Such 
receptors may include the Type I and Type D, and possibly Type m receptors identified for the TGF- superfamily. 
Kolodziejczyk and Hall, supra. A PRO polypeptide "antagonist" is a molecule which prevents, or interferes with, 
a PRO antagonist effector function (e.g. a molecule which prevents or interferes with binding and/or activation of 
a PRO polypeptide receptor by PRO polypeptide). Such molecules can be screened for their ability to competitively 
inhibit PRO polypeptide receptor activation by monitoring binding of native PRO polypeptide in the presence and 
absence of the test antagonist molecule, for example. Examples of PR0317 polypeptide antagonists include 
1 5 neutralizing antibodies against F-2. An antagonist of the invention also encompaues an antisense polynucleotide 
against the PRO polypeptide gene, which antisense polynucleotide blocks transcription or translation of the PRO 
polypeptide gene, thereby inhibiting its expression and biological activity. 

"Stringent conditions" means (I) employing low ionic strength and high temperature for washing, for 
example, 0.015 sodium chioride/0.0015 M sodium citrate/0.1% sodium dodecyl sulfate at 50°C, or (2) employing 
during hybridization a denaturing agent, such as foimamide, for exainple^ 50% (vol/vol) formarnide with 0. 1 % bovine 
serum albuirun/0.1 % FicoUTO.l % polyviirylpyrrolidone/50 nM sodmm phosphate buffer at pH 6.5 with 750 mM 
sodium chloride, 75 mM sodium citrate at 42°C. Another example is use of 50% formarnide, 5 x SSC (0.75 M 
NaCl, 0.075 M sodium citrate), 50 mM sodium phosphate (pH 6/8), 0.1% sodium pyrophosphate, 5 x Denhardt s 
solution, sonicated salmon sperm DNA (50 Mg/ml). 0.1% SDS, and 10% dextran sulfate at 42^C. with washes at 
25 42°C in 0.2 x SSC and 0.1 % SDS. Yet another example is hybridization using a buffer of 10% dextran sulfate, 2 
x SSC (sodium chtoricWscrium citrate) and 50 % formarnide at 55 °C, followed by a Mgh-smngency wash consisting 
of 0.1 x SSC conuming EDTA at 55 # C. 

"Moderately stringent conditions' are described in Sambrook et al., supra, and include the use of a washing 
solution and hybridization conditions {e.g.. temperature, ionic strength, and %SDS) less stringent than described 
above. An example of moderately stringent conditions is a condition such as overnight incubation at 37 C C in a 
solution comprising: 20% formarnide. 5 x SSC (150 mM NaCl. 15 mM trisodium citrate), 50 mM sodium phosphate 
(pH 7.6), 5 x Denhardt's solution, 10% dextran sulfate, and 20 mg/mL denatured sheared salmon sperm DNA. 
followed by washing the filters in 1 x SSC at about 37-50°C. The skilled artisan will recognize how to adjust the 
temperature, ionic strength, etc., as necessary to accommodate factors such as probe length and the like. 

35 



20 



30 



68 



10 



WO 99/14328 PCT/US98/ 19330 

II Compositions *nH M^tfr^ Qf ^ Inv "TOn 

FulMenyth PRQ21 1 and PRO71 7 Polypeptides 
The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR021 1 and PR0217. In particular. Applicants have identified and isolated 
cDNA encoding PR021 1 and PR0217 polypeptides, as disclosed in further detail in the Examples below. Using 
BLAST {FastA format) sequence alignment computer programs. Applicants found that cDNA sequences encoding 
full-length native sequence PR0211 and PR0217 have homologies to known proteins having EGF-like domains. 
Specifically, the cDNA sequence DNA32292-1131 (Figure 1, SEQ ID NO:!) has 36% identify and a Blast score of 
209 with PAC6_RAT and 31% identify and a Blast score of 206 with Fibulin-l, isoform c precursor. Tne cDNA 
sequence DNA33094-U31 (Figure 3, SEQ ID NO:3) ha* 36% identity and a Blast score of 336 with eastern newt 
tenascin, and 37% identity and a Blast score of 331 with human tenascin-X precursor. Accordingly, it is presently 
believed that PR021 1 and PR0217 polypeptides disclosed in the present application are newly identified members 
of the EGF-like family and possesses properties typical of the EGF-like protein family. 



2. Full-lMirth PHQ23Q Palvptpticfc* 

15 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PRO230. In particular, Applicants have identified and isolated cDNA 
encoding a PRO230 polypeptide, as disclosed in further detail in the Examples below. Using known programs such 
as BLAST and FastA sequence alignment computer programs, Applicants found that a cDNA sequence encoding full- 
length native sequence PRO230 has 48% amino acid identity with the rabbit tubulointerstitial nephritis antigen 

20 precursor. Accordingly, it is presently believed mat PRO230 polypeptide disclosed in the present application is a 
newly identified member of the tubulointerstitial nephritis antigen family and possesses the ability to be recognized 
by human autoantibodies in certain forms of tubulointerstitial nephritis. 

3. FuIM«Urth ra0232 Polvi>»nrirW 

25 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0232. In particular. Applicants have identified and isolated cDNA 
encoding a PR0232 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that a portion of the full-length native sequence PR0232 
(shown in Figure 9 and SEQ ID NO: 18) has 35% sequence identity with a stem cell surface antigen from Gallus 

30 gallus. Accordingly, it is presently believed that the PR0232 polypeptide disclosed in the present application may 
. be a newly identified stem cell antigen. 



4. FulHtmth PRQ187 PolYpsrttta 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
35 referred to in the present application as PR0187. In particular, Applicants have identified and isolated cDNA 
encoding a PR0187 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that a full-length native sequence PR0187 (shown in Figure 
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15) has 74% amino acid sequence identity and BLAST score of 310 with various androgen-induced growth factors 
and FGF-8. Accordingly, it is presently believed that PR0187 polypeptide disclosed in the present application is a 
newly identified member of the FGF-8 protein family and may possess identify activity or property typical of the 
FGF-8-Iike protein family. 

5 5. Full-length PRQ26S Polv^priri^ 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0265. In particular, Applicants have identified and isolated cDNA 
encoding a PR0265 polypeptide, as disclosed in further detail in the Examples below. Using programs such as 
BLAST and FastA sequence alignment computer programs, Applicants found that various portions of the PR0265 

1 0 polypeptide have significant homology with the fibromodulin protein and fibromodulin precursor protein. Applicants 
have also found that the DNA encoding the PR0265 polypeptide has significant homology with platelet glycoprotein 
V, a member of the leucine rich related protein family involved in skin and wound repair. Accordingly, it is presently 
believed that PR0265 polypeptide disclosed in the present application is a newly identified member of the leucine 
rich repeat family and possesses protein protein binding capabilities, as well as be involved in skin and wound repair 

IS as typical of this family. 

6. Full-length PRCM19 Pr^nH** 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0219. In particular. Applicants have identified and isolated cDNA 
20 encoding a PR0219 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0219 polypeptide have 
significant homology with the mouse and human mamlin-2 precursor polypeptides. Accordingly, it is presently 
believed that PR0219 polypeptide disclosed in the present application is related to the n»trilin-2 precursor 
polypeptide. 

25 

7. Full-tenrth PRQ14* Palmed- 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0246. In particular. Applicants have identified and isolated cDNA 
encoding a PR0246 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
30 sequence alignment computer programs. Applicants found that a portion of the PR0246 polypeptide has significant 
homology with the human cell surface protein HCAR. Accordingly, it is presently believed that PR0246 polypeptide 
disclosed in the present application may be a newly identified membrane-bound virus receptor or tumor cell-specific 
antigen. 

35 8, Full-length PRQ228 Pnlvntnrid*. 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0228. In particular, Applicants have identified and isolated cDNA 
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encoding a PR0228 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0228 polypeptide have 
significant homology with the EMR1 protein. Applicants have also found that the DNA encoding the PR0228 
polypeptide has significant homology with latrophiiin, macrophage -restricted cell surface glycoprotein, B0457.1 and 
leucocyte antigen CD97 precursor. Accordingly, it is presently believed that PR0228 polypeptide disclosed in the 
5 present application is a newly identified member of the seven transmembrane superfamily and possesses 
characteristics and functional properties typical of this family. In particular, it is believed that PR0228 is a new 
member of the subgToup within this family to which CD97 and EMR1 belong. 

9. Full-length PROS33 PoJvn*trt.<fc« 

10 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PROS33. In particular, Applicants have identified and isolated cDNA 
encoding a PR0533 polypeptide, as disclosed in further detail in the Examples below. Using BLAST-2 and FastA 
sequence alignment computer programs, Applicants found that a full-length native sequence PR0533 (shown in Figure 
22 and SEQ ID NO:59) has a Blast score of 509 and 53% amino acid sequence identity with fibroblast growth factor 

15 (FGF). Accordingly, it is presently believed that PR0533 disclosed in the present application is a newly identified 
member of the fibroblast growth factor family and may possess activity typical of such polypeptides. 

10. Full-length PROMS PQlYOTtirtcn 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
20 referred to in the present application as PR0245. In particular* Applicants have identified and isolated cDNA 
encoding a PR0245 polypeptide* as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs* Applicants found that a portion of the amino acid sequence of the PR0245 
polypeptide has 60% amino acid identity with the human c-myb protein. Accordingly', it is presently believed that 
the PR0245 porypeptide disclosed in the present application may be a newly irfgmifi«< member of the transmembrane 
25 protein tyrosine kinase family. 

11. FulHengUi PRffltt. PROttl art PROB7 Pohrpcpttdci 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO220, PR0221 and PR0227. In particular, Applicants have identified 

30 and isolated cDNAs encoding a PRO220, PR0221 and PR0227 porypeptide, respectively, as disclosed in further 
detail in the Examples below. Using BLAST and FastA sequence alignment computer programs, PRO220 has amino 
acid identity with the amino acid sequence of a leucine rich protein wherein the identity is 87%. PRO220 additionally 
has amino acid identity with the neuronal leucine rich protein wherein the identity is 55 % . The neuronal leucine rich 
protein is further described in Taguchi, et a/., Mol. Brain Res. . 35:31-40 (1996). 

35 PR0221 has amino acid identity with the SLIT protein precursor, wherein different portions of these two 

proteins have the respective percent identities of 39%, 38%, 34%, 31 %, and 30%. 
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PR0227 has amino acid identity with the amino acid sequence of platelet glycoprotein V precursor. The 
same results were obtained for human glycoprotein V. Different portions of these two proteins show the following 
percent identities of 30%, 28%. 28%. 31 %, 35%, 39% and 27%. 

Accordingly, it is presently believed that PRO220, PR0221 and PR0227 polypeptides disclosed in the 
present application are newly identified members of the leucine rich repeat protein superfamily and that each 
5 possesses protein-protein binding capabilities typical of the leucine rich repeat protein superfamily. It is also believed 
that they have capabilities similar to those of SLIT, the leucine rich repeat protein and human glycoprotein V. 

12. Full-length PttCQSg Pnlv^priH*. 

The present invention provides newly identified and isolated nucleotide sequence* encoding polypeptides 
10 referred to in the present application as PR0258. In particular, Applicants have identified and isolated cDNA 
encoding a PR0258 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that various portions of the PR0258 polypeptide have 
significant homology with the CRTAM and poiiovirus receptors. Accordingly, it is presently believed that PR0258 
polypeptide disclosed in the present application is a newly identified member of the Ig surxrfamify and possesses virus 
1 5 receptor capabilities or regulates immune function as typical of this family. 

13. Full-length PRQ2IK Polvm.prtH^ 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0266. In particular. Applicants have identified and isolated cDNA 
encoding a PR0266 porypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that various portions of the PR0266 polypeptide have 
significant homology with the SLIT protein from Drosophilia. Accordingly, it is presently believed that PR0266 
polypeptide disclosed in the present application is a newly identified member of the leucine rich repeat family and 
possesses* ligartd-ugand binding activity and neuronal development typical of this ramify. SLIT has been shown to 
be useful in the study and treatment of Alzheimer's disease, supra, and thus, PR0266 nay have involvement in the 
study and cure of this disease. 



20 
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14. Fun-lttHrth PRQ269 Prrfvr»n*M- 

The present invention provides newfy taentified and isolated nucleotide sequences encoding polypeptides 
30 referred to in the present application as PR0269. In particular, Applicants have identified and isolated cDNA 
encoding a PR0269 porypeptide, as disclosed in further detail in the Examples below. Using BLAST, FastA and 
sequence alignment computer programs, Applicants found that the amino acid sequence encoded by nucleotides 314 
to 1783 of the full-length native sequence PR0269 (shown in Figure 35 and SEQ ID NO: 95) has significant homology 
to human urinary thronibomodulin and various thronuwraodulin analogues respectively, to which it was aligned. 
35 Accordingly, it is presently believed that PRQ269 porypeptide disclosed in the present application is a newly identified 
member of the thrombomodulin family. 



72 



WO 99/14328 PCT/LS98/19330 

15. EuMength ppn^ polypeptide 

The prcsem invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0287. In particular. Applicants have identified and isolated cDNA 
encoding a PR0287 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0287 polypepude have 
5 significant homology with the type 1 procollagen C-proteinase enhancer protein precursor and type 1 procollagen C- 
proteinase enhancer protein. Accordingly, it is presently believed that PR0287 polypeptide disclosed in the present 
application is a newly identified member of the C-proteinase enhancer protein family. 

16. Full-length PRQ214 Pntvpppriri^ 

10 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR02I4. In particular, AppUcants have identified and isolated cDNA 
encoding a PR0214 polypepude, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that a full-length native sequence PR0214 polypeptide 
(shown in Figure 40 and SEQ ID NO: 109) has 49% amino acid sequence identity with HT protein, a known member 

15 of the EGF-famiJy. The comparison resulted in a BLAST score of 920, with 150 matching nucleotides. Accordingly, 
it is presently believed that the PR0214 polypeptide disclosed in the present application is a newly identified member 
of the family comprising EOF domains and may possess activities or properties typical of the EGF-domain containing 
family. 

20 17. Fiin-leiurth Ptt»317 Pnlvm»pdri*» 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0317. In particular, cDNA encoding a PR0317 polypeptide has been 
identified and isolated, as disclosed in further detail in the Examples below. Using BLAST™ and FastA™ sequence 
alignment computer programs, it was round that a full-length native-sequence PR0317 (shown in Figure 42 and SEQ 

25 ID NO: 1 14) has 92% amino acid sequence identity with EBAF-1. Further, it is closely aligned with many other 
members of the TGF- supcrfamily. 

Accordingly, it is presently believed that PR0317 disclosed in the present application is a newly identified 
member of the TGF- superfluity and may possess properties that are therapeutically useful in conditions of uterine 
bleeding, etc. Hence, PR0317 may be useful in diagnosing or treating abnormal bleeding involved in gynecological 

30 diseases, for example, to avoid or lessen the need for a hysterectomy. PR0317 may also be useful as an agent that 
affects angiogenesis in general, so PR0317 may be useful in anti-tumor indications, or conversely, in treating 
coronary ischemic conditions. 

Library sources reveal that ESTs used to obtain the consensus DNA for generating PR0317 primers and 
probes were found in normal tissues (uterus, prostate, colon, and pancreas), in several tumors (colon, brain (twice), 

35 pancreas, and mullexian cell), and in a heart with ischemia. PR0317 has shown up in several tissues as well, but 
it does look to have a greater concentration in uterus. Hence. PR0317 may have a broader use by the body than 
EBAF-1 . It is contemplated that, at least for some indications, PR0317 may have opposite effects from EBAF-1. 
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18. Full^nyth PRO301 Polypeptide 
The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO301. In particular, Applicants have identified and isolated cDMA 
encoding a PRO301 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that a full-length native sequence PRO301 (shown in Figure 
5 44 and SEQ ID NO: 1 19) has a Blast score of 246 corresponding to 30% amino acid sequence identity with human 
A33 antigen precursor. Accordingly, it is presently believed that PRO301 disclosed in the present application is a 
newly identified member of me A33 antigen protein family and may be expressed in human neoplastic diseases such 
as colorectal cancer. 

10 19. FulHtrmh PRQM4 Polypeptide 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0224. In particular, Applicants have identified and isolated cDNA 
encoding a PR0224 polypeptide, as disclosed in further detail in the Examples below. Using known programs such 
as BLAST and FastA sequence alignment computer programs, Applicants found that full-length native PR0224 

15 (Figure 46, SEQ ID NO: 127) has amino acid identity with apolipoprotein E receptor 2906 from homo sapiens. The 
alignments of different portions of these two polypeptides show amino acid identities of 37%, 36%, 30%, 44%, 44% 
and 28% respectively. Full-length native PR0224 (Figure 46, SEQ ID NO: 127) also has amino acid identity with 
very low-density lipoprotein receptor precursor from gall. The alignments of different portions of these two 
polypeptides show amino acid identities of 38%, 37%, 42%, 33%, and 37% respectively. Additionally, full-length 

20 native PR0224 (Figure 46, SEQ ID NO: 127) has amino acid identity with the chicken oocyte receptor P95 from 
Gallus g alius. The alignments of different portions of these two polypeptides show amino acid identities of 38%, 
37%, 42%, 33%, and 37% respectively. Moreover, full-length native PR0224 (Figure 46, SEQ ID NO:127) has 
amino acid identity with very low density lipoprotein receptor short form precursor from humans. The alignments 
of different portions of these two polypeptides show amino acid identities of 32%, 38%, 34%, 45%, and 31%, 

25 respectively. Accordingly, it is presently believed that PR0224 polypeptide Closed m the prese 

a newly idenrifiwl member of the low density lipoprotein receptor family and possesses the structural characteristics 
required to have the functional ability to recognize and endocytbse low density lipoproteins typical of the low density 
lipoprotein receptor family. (The alignments described above used the following scoring parameters: T=7, S +65, 
S2=36, Matrix: BLOSUM62.) 

30 

20. FulHcnrth PROZ22 Polypeptide* 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0222. In particular, Applicants have identified and isolated cDNA 
encoding a PR0222 polypeptide, as disclosed in runner detail in the Examples below. Using BLAST and FastA 
35 sequence alignment computer programs. Applicants found that a sequence encoding full-length native sequence 
PR0222 (shown in Figure 48 and SEQ ID NO: 132) has 25-26% ammo acid identity with mouse complement factor 
h precursor, has 27-29% amino acid identity with complement receptor, has 25-47 % amino acid identity with mouse 
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complement C3b receptor type 2 long form precursor, has 40% amino acid identity with human hypothetical protein 
kiaa0247. Accordingly, it is presemly believed that PR0222 polypeptide disclosed in the present application is a 
newly identified member of the complement receptor family and possesses activity typical of the complement receptor 

family. 

5 21. Full-length PP Q234 Polypeptide 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0234. In particular. Applicants have identified and isolated cDNA 
encoding a PR0234 polypeptide, as disclosed in runner detail in the Examples below. Using BLAST (FastA-fbrraat) 
sequence alignment computer programs. Applicants found that a cDNA sequence encoding full-length native sequence 
1 0 PR0234 has 3 1 % identity and Blast score of 134 with E-selectin precursor. Accordingly, it is presently believed that 
the PR0234 polypeptides disclosed in the present application are newly identified members of the lectin/selectin 
family and possess activity typical of the lectin/selectin family. 

22. Full-length PRQ231 Polypeptide 

1 5 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0231. In particular, Applicants have identified and isolated cDNA 
encoding a PR0231 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that the full-length native sequence PR0231 polypeptide 
(shown in Figure 52 and SEQ ID NO: 142) has 30 % and 31 % amino acid identity with human and rat prostatic acid 

20 phosphatase precursor proteins, respectively. Accordingly, it is presently believed that the PR0231 polypeptide 
disclosed in the present application may be a newly identified member of the acid phosphatase protein family. 

23. FurUenrth PEPEM Pnlvp^H*. 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
25 referred to in the present application as PR0229. In particular. Applicants have identified and isolated cDNA 
encoding a PR0229 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0229 polypeptide have 
significant homology with antigen wcl.l, M130 antigen, T cell surface glycoprotein CD6 and CD6. It also is related 
to Sp-alpha. Accordingly, it is presently believed that PR0229 polypeptide disclosed in the present application is a 
30 newly identified member of the family containing scavenger receptor homology, a sequence motif found in a number 
of proteins involved in immune function and thus possesses irnmune function and lot segments which resist 
degradation, typical of this family. 

24. Full-length PH Q238 Polypeptide 

35 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0238 In particular. Applicants have identified and isolated cDNA 
encoding a PR0238 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
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sequence alignment computer programs. Applicants found that various portions of the PR0238 polypeptide have 
significant homology with reductases, including oxidoreductase and fatty acyl-CoA reductase. Accordingly, it is 
presently believed that PR0238 polypeptide disclosed in the preseru application is a newly identified member of the 
reductase family and possesses reducing activity typical of the reductase family. 

5 25. Full-Unyth PPQ233 Pnlynyptl'lH 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0233. In particular, Applicants have identified and isolated cDNA 
encoding a PR0233 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that various portions of the PR0233 polypeptide have 
10 significant homology with the reductase protein. Applicants have also found that the DNA encoding the PR0233 
polypeptide has significant homology with proteins from Caenorhabditis elegans. Accordingly, it is presently 
believed that PRQ233 polypeptide disclosed in the present application is a newly identified member of the reductase 
family and possesses the ability to effect the redox state of the cell typical of the reductase family. 

15 26. FulHenrth PRQ213 Polvn»ntirt»t 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0223. In particular, Applicants have identified and isolated cDNA 
encoding a PRQ223 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants round that the PR0223 polypeptide has significant homology with 
various serine carboxypeptidase polypeptides. Accordingly, it is presently believed that PR0223 polypeptide 
disclosed in the present application is a newly identified serine carboxypeptidase. 



20 



The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
25 referred to in the present application as PR0235. In particular. Applicants have identified and isolated cDNA 
encoding a PR0235 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that various portions of the PR0235 polypeptide have 
sigimxam homology wimtte Accordingly, it is presently believed that PR0235 polypeptide 

disclosed in the present application is a newly identified member of the plexin family and possesses cell adhesion 
30 properties typical of the plexin family. 



28. Full-length PRQ236 and PttOMl ^YlrTlrtiltfff 
The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0236 and PR0262. In particular. Applicants have identified and isolated 
cDNA encoding PR0236 and PRQ262 polypeptides, as disclosed in further detail in the Examples below. Using 
BLAST and FastA sequence alignment computer programs. Applicants found that various portions of the PR0236 
and PR0262 polypeptides have significant homology with various P-galactosidase and P-galactosidase precursor 
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polypeptides. Accordingly, it is presently believed that the PR0236 and PR0262 polypeptides disclosed in the present 
application are newly identified P-galactosidase homologs. 

29. Full-length PRQ239 Pnlv^^ 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
5 referred to in the present application as PR0239. In particular. Applicants have identified and isolated cDNA 
encoding a PR0239 polypeptide, as disclosed in rurtheT detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that various portions of the PR0239 polypeptide have 
significant homology with densin proteins. Accordingly, it is presently believed that PR0239 polypeptide disclosed 
in the present application is a newly identified member of the densin family and possesses cell adhesion and the ability 
10 to effect synaptic processes as is typical of the densin family. 

30. Full-length PRQ2S7 Pnlvn^H^ 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0257. In particular, Applicants have identified and isolated cDNA 
15 encoding a PR0257 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0257 polypeptide have 
significant homology with the ebnerin precursor and cbnerin protein. Accordingly, it is presently believed that 
PR0257 polypeptide disclosed in the present application is a newly identified protein member which is related to the 
ebnerin protein. 

20 

31. Full-length PROMO Poh^ndrf^ 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO260. In particular. Applicants have identified and isolated cDNA 
encoding a PRO260 polypeptide, as disclosed in further detail in the Examples below. Using programs such as 
25 BLAST and FastA sequence alignment computer programs. Applicants found that various portions of the PRO260 
polypeptide have significant homology with die aJpha-l-fucosidase precursor. Accordingly, it is presently believed 
that PRO260 polypeptide disclosed in the present application is a newly identified member of the fucosidase famil y 
and possesses enzymatic activity related to fucose residues typical of the fucosidase family. 

30 32. Full-length PRQ2&3 Pdvngptitfa 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0263. In particular. Applicants have identified and isolated cDNA 
encoding a PR0263 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0263 polypeptide have 

35 significant homology with the CD44 antigen and related proteins. Accordingly, it is presently believed that PR0263 
polypeptide disclosed in the present application is a newly identified member of the CD44 antigen family and 
possesses at least one of the properties associated with these antigens, i.e., cancer and HIV marker, cell-cell or cell- 
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manix interactions, regulating ceil traffic, lymph node homing, transmission of growth signals, and presentation of 
chemokines and growth facors to traveling cells. 

33. Full-length PRQ270 Polypeptide 
The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO270. In particular, Applicants have identified and isolated cDNA 
encoding a PRO270 polypeptide, as disclosed in further detail in the Examples below. Using BLAST. FastA and 
sequence alignment computer programs, Applicants found that that various portions of the PRO270 polypeptide have 
significant homology with various thioredoxin proteins. Accordingly, it is presently believed thai PRO270 
polypeptide disclosed in the present appUcation is a newly identified member of the thioredoxin family and possesses 
the ability to effect reduction-oxidation (redox) state rypicai of the thioredoxin family. 



34. Full-tenth PRQ271 Polv^pri^ 
The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0271. In particular. Applicants have identified and isolated cDNA 
15 encoding a PR0271 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that the PR027 1 polypeptide has significant homology with 
various link proteins and precursors thereof. Accordingly, it is presently believed that PR0271 polypeptide disclosed 
in the present application is a newly identified link protein homolog. 

20 35. FulMemrth PRQ272 Polv^pdd*. 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0272. In particular, Applicants have identified and isolated cDNA 
encoding a PR0272 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0272 polypeptide have 

25 significant homology with the human reticulocalbin protein and its precursors. Applicants have also found that the 
DNA encoding the PR0272 polypeptide has significant homology with the mouse reticulocalbin precursor protein. 
Accordingly, it is presently believed that PR0272 polypeptide disclosed in the present appUcation is a newly identified 
member of the reticulocalbin family and possesses the ability to bind calcium rypicai of the reticulocalbin femily. 

30 36. FulMtiHrth PRQ294 Pnlrenti** 

The present invention provides newly identified and isolated nucleotide sequences gnrnrfing polypeptides 
referred to in the present application as PR0294. In particular, Applicants have identified and isolated cDNA 
encoding a PR0294 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found mat various portions of the PR0294 polypeptide have 

3 5 significant homology with the various portions of a riumber of collagen proteins. Accordingly, h is presently believed 
that PR0294 polypeptide disclosed in the present application is a newly identified member of the collagen family. 
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37. Full-length PRQ295 Polvi»mlrW»s 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0295. In particular. Applicants have identified and isolated cDNA 
encoding a PR0295 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that various portions of the PR0295 polypeptide have 
5 significant homology with integrin proteins. Accordingly, it is presently believed that PR0295 polypeptide disclosed 
in the present application is a newly identified member of the intcgrin family and possesses cell adhesion typical of 
the integrin family. 

38. Full-length PRQ293 Polyandries 

10 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0293. In particular. Applicants have identified and isolated cDNA 
encoding a PR0293 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that portions of the PR0293 polypeptide have significant 
homology with the neuronal leucine rich repeat proteins I and 2, (NLRR-1 and NLRR-2), particularly NLRR-2. 

1 5 Accordingly, it is presently believed that PR0293 polypeptide disclosed in the present application is a newly identified 
member of the neuronal leucine rich repeat protein family and possesses tigand-ligand binding activity typical of the 
NRLL protein family. 



39. Full-length PRQ247 Polypeptide 

20 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0247. In particular, Applicants have identified and isolated cDNA 
encoding a PR0247 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that various portions of the PR0247 polypeptide have 
significant homology with densin. Applicants have also found that the DNA encoding the PR0247 polypeptide has 

25 significant homology with a number of other proteins, including K1AA023 1 . Accordingly, it is presently believed 
that PR0247 polypeptide disclosed in the present application is a newly identified member of the leucine rich repeat 
family and possesses ligand binding abilities typical of this family. 



40. Fufl-femrth PRQ302. PRQ303. PRO304. PRO307 and PRQ343 Polypeptide* 
30 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PRG302, PRO303, PRO304, PRO307 and PR0343. In particular. Applicants 
have identified and isolated cDNA encoding PRO302, PRO303. PRO304, PRO307 and PR0343 polypeptides, as 
disclosed in further detail in the Examples below. Using BLAST and FastA sequence alignment computer programs, 
Applicants found that various portions of the PRO302, PRO303. PRO304, PRO307 and PR0343 polypeptides have 
35 significant homology with various protease proteins. Accordingly, it is presently believed that the PRO302, PRO303, 
PRO304, PRO307 and PR0343 polypeptides disclosed in the present application are newly identified protease 
proteins. 
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4 * Full-length PRQ^i ? ^ yvf nT ^« 
Tne present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0328. In particular. Applicants have identified and isolated cDNA 
encoding a PR0328 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0328 polypeptide have 
significant homology with the human glioblastoma protein ("CLIP"). Further, Applicants found that various portions 
of the PR0328 polypeptide have significant homology with the cysteine rich secretory protein ("CRISP") as identified 
by BLAST homology [ECCRISP3J, S68683. and CRS3.HUMAN]. Accordingly, it is presently believed that 
PR0328 polypeptide disclosed in the present application is a newly identified member of the GUP or CRISP families 
and possesses transcriptional regulatory activity typical of the GLIP or CRISP families. 



Full-length PRQ33S. PROl^ fln d P^YpHrtllrffl 
The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present apphcation as PR0335, PR0331 or PR0326. In particular, Apphcants have identified and 
isolated cDNA encoding a PR0335, PR0331 or PR0326 polypeptide, as disclosed in further detail in the Examples 

1 5 below. Using BLAST and FastA sequence alignment computer programs, Applicants found that various portions of 
the PR0335, PR0331 or PR0326 polypeptide have significant homology with UG-1, ALS and in the case of 
PR0331. additionally, decorin. Accordingly, it is presently believed that the PR0335. PR0331 and PR0326 
polypeptides disclosed in the present application are newly identified members of the leucine rich repeat superfamily , 
and particularly, are related to UG-1 and possess the biological functions of this family as discussed and referenced 

20 herein. 

43. Full-length PRQ332 PMvr»nrtrf~ 
The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0332. In particular, Applicants have identified and isolated cDNA 
25 encoding PR0332 polypeptides, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that a full-length native sequence PR0332 (shown in Figure 
108 and SEQ ID NO:310) has about 3(M0% amino acid sequence identity with a series of known proteoglycan 
sequences, including, for example, fibromodulin and fibromoduiin precursor sequences of various species (FMOD 
BOVIN, FMODCHICK, FMOD.RAT, FMOD MOUSE, FMOD.HUMAN, P.R36773). osteomodutin sequences 
(ABO0OU4.1, AB007848.1), decorin sequences (CFU83141.1, OCU03394J, P.R42266, P.R42267, P.R42260, P 
R89439). keratan sulfate proteoglycans (BTU48360.1, AF022S90J), corneal proteoglycan (AF022256J), and 
bone/cartilage proteoglycans and proteoglycane precursors (PGS1.BOVIN, PGS2_ MOUSE, PGS2.HUMAN). 
Accordingly, it is presently believed that PR0332 disclosed in the present application is a new proteoglycan-cype 
molecule, and may play a role in regulating extracellular matrix, cartilage, and/or bone function. 

35 
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•W. Full-length PP Q334 Polypeptides 
The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0334. In particular. Applicants have identified and isolated cDNA 
encoding a PR0334 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0334 polypeptide have 
5 significant homology with fibulin and fibrillin. Accordingly, it is presently believed that PR0334 polypeptide 
disclosed in the present application is a newly identified member of the epidermal growth factor family and possesses 
properties and activities typical of this family. 

45. Full-length PRQ346 Polvpendrfg, 

10 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0346. In particular. Applicants have identified and isolated cDNA 
encoding a PR0346 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignmem computer programs. Applicant found that a full-length native sequence PR0346 (shown in Figure 
112 and SEQ ID NO:320) has 28 % amino acid sequence identity with carcinoembryonic antigen. Accordingly, it 

15 is presently believed that PR0346 disclosed in the present application is a newly identified member of the 
carcinoembryonic protein family and may be expressed in association with neoplastic tissue disorders. 

46. Full-length PROlffl PnlvmnrfJrW 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
20 referred to in the present application as PR0268. In particular. Applicants have identified and isolated cDNA 
encoding a PR0268 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that portions of the PR0268 polypeptide have significant 
homology with the various protein disulfide isomerase proteins. Accordingly, it is presently believed that PR0268 
polypeptide disclosed in the present application is a homolog of the protein disulfide isomerase p5 protein. 

25 

47. FwJHtnaH PROMO Potrptptticj 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO330. In particular. Applicants have identified and isolated cDNA 
encoding a PRO330 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
30 sequence alignment computer programs. Applicants round that various portions of the PRO330 polypeptide have 
significant homology with the murine prolyl 4-hydroxylase alpha-D submit protein. Accordingly, it is presently 
believed that PRO330 polypeptide disclosed in the present application is a novel prolyl 4-hydroxylase subunit 
polypeptide. 

35 48. Full-tefirth FRQ339 And PRO310 Pnhn»nrtri~ 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0339 and PRO310. In particular, Applicants have identified and isolated 
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cDNA encoding a PR0339 polypeptide, as disclosed in further detail in the Examples below. Applicants have also 
identified and isolated cDNA encoding a PRO310 polypeptide, as disclosed in farther detail in the Examples below. 
Using BLAST and FastA sequence alignment computer programs, Applicants found that various portions of the 
PR0339 and PRO310 polypeptides have significant homology with small secreted proteins from C. elegans and are 
distantly related to fringe. PR0339 also shows homology to collagen-like polymers. Sequences which were used 
5 to identify PRO310. designated herein as DNA40533 and DNA42267, also show homology to proteins from C. 
elegans. Accordingly , it is presently believed that the PR0339 and PR03 10 polypeptides disclosed in the present 
application are newly identified member of the family of proteins involved in development, and which may have 
regulatory abilities similar to the capability of fringe to regulate serrate. 

10 49. Full Length PRQ244 Pntvn^^ 

The present invention provides ncwry identified and isolated nucleotide sequences encoding C-type lectins 
referred to in the present application as PR0244. In particular, applicants have identified and isolated cDNA 
encoding PR0244 polypeptides, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that a full-length native sequence PR0244 (shown in Figure 

15 122 and SEQ ID NO:377) has 43% amino acid sequence identity with the hepatic lectin gallus gailus (LECH- 
CHICK), and 42% amino acid sequence identity with an HIV gpl20 binding C-type lectin (A46274). Accordingly, 
it is presently believed that PR0244 disclosed in the present application is a newly identified member of the C-lectin 
superramily and may play a role in immune function, apoptosis, or in the pathogenesis of atherosclerosis. In addition, 
PR0244 may be useful in identifying tumor-associated epitopes. 

20 

50. PRO Poivn^nti^ Variant. 

In addition to the full-length native sequence PRO polypeptides described herein, it is contemplated that PRO 
polypeptide variana can be prepared. PRO polypeptide variants can be prepared by introducing appropriate 
nucleotide changes into the PRO |»rypeptide DNA, or by synthesis of the desired PRO polypeptide. Those skilled 
in the an will appreciate that amino acid changes may alter postradiational processes of the PRO polypeptides, such 
as changing the number or position of glycosylation sites or altering the membrane anchoring characteristics. 

Variations in the native full-length sequence PRO polypeptides or in various domains of the PRO 
polypeptides described herein, can be made, for example, using any of the techniques and guidelines for conservative 
and non-conservative mutations set forth, for instance, in U.S. Patent No. 5,364,934. Variations may be a 
substitution, deletion or insertion of one or more codons encoding the PRO polypeptide that results in a change in 
the amino acid sequence of the PRO polypeptide as compared with the native sequence PRO polypeptide. Optionally 
the variation is by substitution of at least one amino acid with any other amino acid in one or more of the domains 
of the PRO polypeptide. Guidance in deterrnining which amino acid residue may be inserted, substituted or deleted 
without adversely affecting the desired activity may be found by comparing the sequence of the PRO polypeptide with 
3 5 that of homologous known protein molecules and nunimizing the number of amino acid sequence changes made in 
regions of high homology. Amino acid substitutions can be the result of replacing one amino acid with another aminn 
acid having sirnilar structural and/or chemical properties, such as the replacement of a leucine with a serine, i.e., 
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conservative amino acid replacements. Insertions or deletions may optionally be in the range of 1 to 5 amino acids. 
The variation allowed may be determined by systematically making insertions, deletions or substitutions of amino 
acids in the sequence and testing the resulting variants for activity in the in w/ro assay described in the Examples 

below. 

The variations can be made using methods known in the an such as oligonucleotidc-mediated (siteKiirected) 
5 mutagenesis, alanine scanning, and PCR mutagenesis. Site-directed mutagenesis [Carter et aL Nucl. Acids Re< 
12:4331 (1986); ZoUer et al.. Nuti, Aci(h Rh . lfi:6487 (1987)1, cassene mutagenesis [Wells et aJ. f Gens, 24:315 
(1985)]. restriction selection mutagenesis [Wells et al., Ptrilos. Tram R Soc tendon .wa 2H:415 (1986)] or other 
known techniques can be performed on the cloned DNA to produce the desired PRO polypeptide variant DNA. 

Scanning amino acid analysis can also be employed to identify one or more amino acids along a contiguous 
10 sequence. Among the preferred scanning amino acids are relatively small, neutral amino acids. Such amino acids 
include alanine, glycine, serine, and cysteine. Alanine is typically a preferred scanning amino acid among this group 
because it eliminates the side-chain beyond the beta-carbon and is less likely to alter the nain-chain conformation of 
the variant. Alanine is also typically preferred because it is the most common amino acid. Further, it is frequently 
found in both buried and exposed positions [Creighton, The Proteins . (W.H. Freeman & Co., N.Y.); Chothia. L 
1 5 MQl. Biol.. 1 (1976)]. If alanine substitution does not yield adequate amounts of variant an isoteric amino acid 
can be used. 



51. Modifications of PRO Polypeptide 
Covalent modifications of PRO polypeptides are included within the scope of this invention. One type of 
20 covalem modification .includes reacting targeted amino acid residues of the PRO polypeptide with an organic 
derivatizing agent that is capable of reacting with selected side chains or the N- or C- terminal residues of the PRO 
' polypeptide. Derivatiiation wim bifijnctional agents is uscml, for u^ 

£ water-insoluble support matrix or surface for use in the method for purifying anti-PRO polypeptide antibodies, and 
"! vice-versa. Cornrnonly used tfosslinlring agents include, e.g., l,l^(duzoaceryl>2-pheiryl«hane t ghitaraldehydc, 
25 N-hydroxysuccinimide esters, fix example, eaten with 4-aadosalicylic acid, homobifuncuonal imidoesten, including 
disuccinimidyl esters such as 3,3'«dimiobis(succim^^ Afunctional maleimides such as bis-N- 

maleimido- 1 ,8-octane and agents such as raemyl-3-[(p-azi0Vjpheayl^ 

Other irKxhfications include deamidarion of gluiaminyl and asparaginyi residues to the corresponding 
gluiamyl and aspanyl residues, respectiveiy, hydroxy lation of proline and lysine, phosphorylation of hydroxyl groups 
30 of seryl or threonyl residues, methy lation of the a-amino groups of lysine, arginine, and histidine side chains [T.E. 
Creighton, StnwWTt flTltl MftlfC^^ Properties W.H. Freeman & Co., San Francisco, pp. 79-86 (1983)], 

acery lation of the N-tenninal amine, and amidation of any C-tenninal carboxyl group. 

Another type of covalent modification of the PRO polypeptides included within the scope of this invention 
comprises altering the native glycosylarion partem of the polypeptide. "Altering the native glycosylarion pattern" is 
35 intended for purposes herein to mean deleting one or more carbohydrate moieties found in a native sequence PRO 
polypeptide, and/or adding one or more glycosylation sites that are not present in the native sequence PRO 
polypeptide. 
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Addition of glycosylate sites to the PRO polypeptide may be accomplished by altering the amino acid 
sequence. The alteration may be made, for example, by the addition of, or substitution by, one or more serine or 
threonine residues to the native sequence PRO polypeptide (for CMinked glycosylauon sites). The PRO polypeptide 
amino acid sequence may optionally be altered through changes at the DNA level, particularly by mutating the DNA 
encoding the PRO porypepride at preselected bases such that codons are generated that will translate into the desired 
amino acids. 

Another means of increasing the number of carbohydrate moieties on the PRO polypeptide polypeptide is 
by chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are described in the art, e.g., in 
WO 87/05330 published 11 September 1987, and in Aplin and Wriston, CRC Crit. Rev R.nr . h fim pp. 259-306 

(1981). 

Removal of carbohydrate moieties present on the PRO polypeptide may be accomplished chemically or 
enzymatically or by mutational substitution of codons encoding for amino acid residues that serve as targets for 
glycosylate. Ctentical degiycosylarion techniques are known in the art and described, for instance, by Haicunuddin, 
et al., Arch, BiQChem. Bmphyi . 252:52 (1987) and by Edge et ah, Anal Riorum m:m (1981) . Enzymatic 
cleavage of carbohydrate moieties on polypeptides can be achieved by the use of a variety of endo- and exo- 
15 glycosidases as described by Thotakura et al., Meth. Enzvmnl 128:350 (1987). 

Another type of covalem modification of PRO polypeptides of the invention comprises linking the PRO 
polypeptide to one of a variety of rior^teiiiaceous poryrners, e.g., polyethylene glycol, polypropylene glycol, or 
polyoxyalicylenes, in the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417; 
4,791,192 or 4,179,337. 

20 The PRO porypepbdes of the present invention may also be modified in a way to form a chrmeric molecule 

comprising a PRO polypeptide fused to another, heterologous polypeptide or amino acid sequence. In one 
embodiment, such a chimeric molecule comprises a fusion of the PRO porypeptide with a tag polypeptide which 
provides an epitope to which an ami-tag antibody can selectively bind. The epitope tag is generally placed at the 
arnino- or carboxyl- terminus of the PRO porypeptide. The presence of such epitope-tagged forms of the PRO 
25 polypeptide can be delected using an antibody against the tag polypeptide. Also, provision of the epitope tag enables 
the PRO polypeptide to be readily purified by affinity purification using an anti-tag antibody or another type of affinity 
matrix that binds to the epitope tag. In an alternative emrjocUracnt, the chimeric molecule may comprise a fusion of 
the PRO polypeptide with an immunoglobulin or a particular region of an uTuminoglobulin. For a bivalent form of 
the chimeric molecule, such a fusion could be to the Fc region of an IgG molecule. 

Various tag polypeptides and their respective antibodies are well known in the art. Examples include poly- 
rustidine (poly-his) or poly-hisuome-grycine (poly-his-gly) tags; the flu HA tag polypeptide and its antibody 12CA5 
[Field et al., Mol, Cell, BjpL fi:2159-2165 (1988)]; the c-myc tag and the 8F9, 3C7, 6E10, G4, B7 and 9E10 
antibodies thereto [Evan etal., Molecular and Cellular Riolnyv 5:3610-3616 (1985)]; and the Herpes Simplex virus 
glycoprotein D (gD) tag and its antibody [Paborsky et al.. Protein FnyWr^ y J(6):547-553 (1990)1. Other tag 
35 poiypeptides include the Flag-peptide [Hoop et al.. BioTecrmnk>yy fi:l204-12l0 (1988)]; the KT3 epitope peptide 
(Martinet al.. Science 255:192-194 (1992)]; an a-tubulin epitope peptide [Skinner et al., J. BioL Chem. . 266:15163- 
15166 (1991)]; and the T7 gene 10 protein peptide tag [Lua-Freyermuth et al.. Proc Natl Acad. Sci IJ^A 52*393- 
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6397 (1990)]. 

52. Modification nf ppfffllj 

Amino acid sequence variants of PR0317 are prepared by introducing appropriate nucleotide changes into 
the PR0317 DNA, or by in virro synthesis of the desired PR0317 polypeptide. Such variants include, for example, 
5 deletions from, or insertions or substitutions of, residues within the amino acid sequence shown for human PR0317 
in Figure 42. Any combination of deletion, insertion, and substitution is made to arrive at the final construct, 
provided that the final construct possesses the desired characteristics. The amino acid changes also may alter post- 
translational processes of the PR0317, such as changing the number or position of grycosylation sites. Moreover, 
like most mammalian genes. PR0317 is presumably encoded by multi-exon genes. Alternative mRNA constructs 

10 which may be attributed to different mRNA splicing events following transcription, and which share large regions 
of identity with the cDNAs claimed herein, are considered to be within the scope of the present invention. 

For the design of amino acid sequence variants of PR0317, the location of the mutation site and the nature 
of the mutation will depend on the PR0317 characteristic(s) to be modified. For example, candidate PR0317 
antagonists or agonists will be initially selected by locating sites that are identical or highly conserved among 

15 PR0317, EBAF-1, LEFTY, and other members of the TGF- superfamily. The sites for mutation can be modified 
individually or in series, e.g. , by (1) substituting first with conservative amino acid choices and then with more 
radical selections depending upon the results achieved, (2) deleting the target residue, or (3) inserting residues of the 
same or a different class adjacent to the located site, or combinations of options 1-3. 

A useful method for identification of certain residues or regions of the PR0317 polypeptide that are 

20 preferred locations for mutagenesis is called 'alanine scanning mutagenesis/ as described by Cunningham and Wells, 
Science., 2M'- 1081-1085 (1989). Here, a residue or group of target residues are identified (e.g. , charged residues 
such as, axg,^asp.^ : his, lys, and gtu) and replaced by a neutral or negatively charged amino acid (inost preferably 
alanine or polyaianme) 4 to affect the interaction of the amino acids with the surrounding aqueous errvironment in or 
outside the cell... Those domains demonstrating functional sensitivity to the substitutions then are refined by 

25 m r r o di ici n g further or other variants at or for the sites of substitution. Thus, while the site for imroduting an amino 
acid sequence variation is predetenmned, the nature of the mutation per se need not be i>re<tetenxuned. For example, 
to optimize the performance of a mutation at a given site, alanine scanning or random mutagenesis is conducted at 
the target codon or region and the PR03 17 variants produced are screened for the optimal combination of desired 
activity. 

30 There are two principal variables in the construction of amino acid sequence variants: the location of the 

mutation site and the nature of the mutation. These are variants from the Figure 42 sequence, and may represent 
naturally occurring alkies (which win not require manipulation of the PR0317 DNA) or pretetemuned mutant forms 
made by mutating the DNA, either to arrive at an allele or a variant not found in nature. In general, the location and 
nature of the mutation chosen will depend upon the PR0317 characteristic to be modified. 

35 Ammo acid sequence deletions generally range from about 1 to 30 residues, more preferably about I to 10 

residues, and typically are contiguous. Contiguous deletions ordinarily are made in even numbers of residues, but 
single or odd numbers of deletions are within die scope hereof. Deletions may be introduced into regions of low 
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homology among PR0317, EBAF-1, and other members of the TGF- superfamily which share the most sequence 
identity to the human PR0317 amino acid sequence to modify the activity of PR0317. Deletions from PR0317 in 
areas of substantial homology with one of the receptor binding sites of other members of the TGF- superfamily will 
be more likely to modify the biological activity of PR03 17 more significantly. The number of consecurive deletions 
will be selected so as to preserve the ternary structure of PR0317 in the affected domain, e.g. , beta-pleated sheet 
or alpha helix. 

Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions ranging in length from one 
residue to polypeptides comaining a hundred or more residues, as well as intrasequence insertions of single or 
multiple amino acid residues. Intrasequence insertions (/>, insertions within the mature PR0317 sequence) may 
range generally from about 1 to 10 residues, more preferably I to 5, most preferably 1 to 3. Insertions are preferably 
made in even numbers of residues, but this is not required. Examples of terminal insertions include mature PR0317 
with an N -terminal methionyl residue, an artifact of the direct production of mature PR0317 in recornbinant cell 
culture, and fusion of a heterologous N-terminal signal sequence to the N-terminus of the mature PR0317 molecule 
to facilitate the secretion of mature PR03 17 from recombinant hosts. Such signal sequences may be obtained from, 
and thus homologous to, the intended host cell species, but also may be from other members of the TGF- 
superfamily. Suitable sequences include STTJ or Ipp for £. co/j, alpha factor for yeast, and viral signals such as 
herpes gD or the native EBAF-l sequence for rnansnalian cells. 

Other insertional variants of the PR0317 molecule include the fusion to the N- or C-terminus of PR0317 
of immunogenic polypeptides, e.g., bacterial polypeptides such as beu-lactamase or an enzyme encoded by the E. 
cot tip locus, or yeast protein, and C-tenranal fusions with proteins having a long half-life such as unmunogiobulin 
constant : regions (or other unmunogiobulin regions), albumin, or ferritin, as described in WO 89/02922 published 
6Aprill989> 

A third group of variants are amino acid substitution variants. These variants have at least one amino acid 
residue in the PR03 17 molecule removed and a Afferent residue inserted in its place. The sites of greatest interest 
for substitutional mutagenesis include sites identified as the active stte(s) of PR0317 and sites where the amino acids 
25 found in the known analogues are substantially different in terms of side^hain bulk, charge, or hydrophobiciry , but 
where there is also a high degree of sequence identity at the selected site within various animal PR03 17 species, or 
where the amino acids found in known members of the TGF- superfamily and novel PR0317 are substantially 
different in terms of side-chain bulk, charge, or hydrophobkity. but where there also is a high degree of sequence 
identity at the selected she within various animal analogues of such members (e.g. , among ail the animal EBAF- 1 
molecules). This analysis will highlight residues mat may be involved in the modulation of endometrial tissue or 
angiogenesis, and therefore, variations at these sites may affect such activities. 

Other sites of interest are those in which particular residues of the PR0317 obtained from various species 
are identical among all animal species of PR0317 and other members of the TGF- surxrfarnily, this degree of 
conservation suggesting importance in achieving biological activity common to these cytokines. These sites, 
35 especially those falling within a sequence of at least three other identically conserved sites, are substituted in a 
relatively conservative manner. Such conservative substitutions are shown in Table 1 under the heading of preferred 
substitutions. If such substitutions result in a change in biological activity, then more substantial changes, 
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denominated exemplary subsdmtions in Table 1. or as further described below in reference to amino acid classes, 
are introduced and the products screened. 



Table 1 



Original 


Exemplary 


Preferred 


Residue 


Substitutions 


SuhcHfllrinnc 


Ala (A) 


val; leu; ile 


val 


Arg (R) 


lys; gin; asn 


lva 


Asn (N) 


gin; his; lys; arg 


gin 


Asp (D) 


slu 

6*" 


glu 


Cys (C) 


ser 


ser 


Gin (0) 

win \>C/ 


asn 


asn 


Glu (E) 


asp 


asp 


Glv (G) 


pro; ala 


aia 


His (H) 


asn* sin* lw aro 

gill) IT J| ttl K 


arg 


ne(I) 


leu; val; met; ala; phe; 




norleucine 


llMl 
1CU 


Leu (L) 


norleucine; ile; val; 






met; ala; phe 


ile 


Lys (K) 


arg; gin; asn 


arg 


Met (M) 


leu; phe; ile 


leu 


Phe(F) 


leu; val; ile; ala; tyr 


leu 


Pro(P) 


ala 


ala 


Ser (S) 


thr 


thr 


Thr(T) 


ser 


ser 


Trp(W) 


ryr; phe 


tyr 


Tyr (Y) 


trp; phe; thr; ser 


phe 


VaJ (V) 


ile; leu; met; phe; 




ala; norleucine 


leu 



Substantial mtaifirarion s fa v fim&6n or imnimological identity of the PR0317 are accomplished by selecting 
subsnomcro that cUto^ effect on maintaining (a) the structure of the polypeptide backbone in the 

area of the subsoPitionVfor example; f fif a sheet or helical confonnation, (b) the charge or hydrophobicity of the 
molecule at the target site, or (c) the bulk of the side chain. Naturally occurring residues are divided into groups 
based on common side-chain properties: 

(1) hydrophobic: norleucine, met, aia, val, leu, ile; 

(2) neutral hydrophilk: cyst ser,' thr; 

(3) acidic: asp, glu; J ~ ' 

(4) basic: asn, gin, his, lys, arg; 

(5) residues that influence chain orientation: gry, pro; and 

(6) aromatic: trp, tyr, phe. 

Non-conservative substitutions will email exchanging a member of one of these classes for another class. 
Such substituted residues also may be introduced into the conservative substitution sites or, more preferabry, into the 
rernaining (non-conserved) sites. 

In one ernbc^fament of the invention, it is desirable to inactivate one or more protease cleavage sites that are 
present in the molecule. These sites are identified by inspection of the encoded amino acid sequence, in the case of 
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trypsin, e.g.. for an arginy] or lysinyl residue. When protease cleavage sites are identified, they are rendered inactive 
to proteolytic cleavage by substituting the targeted residue with another residue, preferably a basic residue such as 
glutamu* or a hydiophilic residue such as serine; by deleting the residue; or by inserting a prolyl residue immediately 

after the residue. 

In another embodiment, any methionyl residues other than the starting methionyl residue of the signal 
sequence, or any residue located within about three residues N- or C-terrninal to each such methionyl residue, is 
substituted by another residue (preferably in accord with Table 1) or deleted. Alternatively, about 1-3 residues are 
inserted adjacent to such sites. 

Any cysteine residues not involved in tnainiaining the proper conformation of PR0317 also may be 
substituted, generally with serine, to improve the oxidative stability of the molecule and prevent aberrant croMlintang. 

Nucleic acid molecules encoding ammo acid sequence variants of PR0317 are prepared by a variety of 
methods known in the an. These methods include, but are not limited to, isolation from a natural source (in the case 
of naturally occurring amino acid sequence variants) or preparation by oUgonucleotide-rnediated (or site-directed) 
mutagenesis, PCR mutagenesis, and cassette mutagenesis of an earlier prepared variant or a non-variant version of 
PR0317. 

15 Oligonucleotide-mediated mutagenesis is a preferred method for preparing substitution, deletion, and 

insertion variants of PR0317 DNA. This technique is well known in the art as described by Adelman ct al. . DNA . 
2: 183 (1983). Briefly, PR0317 DNA is altered by hybridizing an oligonucleotide encoding me desired mutation to 
a DNA template, where the template is the single-stranded form of a plasmid or bacteriophage containing the 
unaltered or native DNA sequence of PR0317. After hybridization, a DNA polymerase is used to synthesize an 
entire second complementary strand of the template that will thus incorporate the oligonucleotide primer, and will 
code for the selected alteration in the PR0317 DNA. 

Generally, oligonucleotides of at least 25 nucleotides in length are used. An optimal oligonucleotide will 
have 12 to 15 nucleotides that are completely complementary id the template on either side of the nucleotide(s) ™Hi« g 
for the mutation. This ensures that the oligonucleotide win hybridize properly to the single-stranded DNA template 
molecule. The oligonucleotides are readily synthesized using techniques known in the an such as that described by 
Crea*fo/., Proc. Nad Acad. Sri. USA 7V S7fi< MOTr) 

The DNA template can be generated by those vectors that are either derived from bacteriophage M13 
vectors (the cornmcrcially available M13mpl8 and M13mpl9 vectors are suitable), or those vectors that contain a 
sirigle-stranded phage origin of replication as described by Viera et al. Meth PnTvmni 3 (1987). Thus, the 
DNA that is to be mutated may be inserted into one of these vectors to generate single-stranded template. Production 
of the suigle-stranded template is described in Sections 4.21-4.41 of Sambrook et al., supra. 

Alternatively, single-stranded DNA template may be generated by denaturing double-srrandcd plasmid (or 
other) DNA using standard techniques. 

For alteration of the native DNA sequence (to generate amino acid sequence variants, for example), the 
35 oligonucleotide is hybridized to the single-stranded template under suitable hybridization additions. A DNA 
polymerizing enzyme, usually the Klenow fragment of DNA polymerase 1. is then added to synthesize the 
complementary strand of the template using the oligonucleotide as a primer for synthesis. A heteroduplex molecule 
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is thus formed such (hat one strand of DNA encodes the mutated form of PR0317, and the other strand (the original 
template) encodes the native, unaltered sequence of PR0317. This heteroduplex molecule is then transformed into 
a suitable host cell, usually a prokaryote such as E. coli JM101. After the cells are grown, they are plated onto 
agarose plates and screened using the oligonucleotide primer radiolabeled with "P to identify the bacterial colonies 
that contain the mutated DNA. The mutated region is then removed and placed in an appropriate vector for protein 
5 production, generally an expression vector of the type rypicaUy employed for transformation of an appropriate host. 

The method described immediately above may be modified such that a homoduplex molecule is created 
wherein both strands of the plasmid contain the rnutation(s). The modifications are as follows: The single-stranded 
oligonucleotide is annealed to the single-stranded template as described above, A mixture of three 
deoxyribonucleotides, deoxyriboadenosine (dATP), deoxyriboguanosine (dGTP), and deoxyribothymidine (dTTP), 
10 is combined with a modified thio-deoxyribocytosine called dCTP-(aS) (which can be obtained from the Amersham 
Corporation). This mixture is added to the template-oligonucleotide complex. Upon addition of DNA polymerase 
to this mixture, a strand of DNA identical to the template except for the mutated bases is generated. In addition, this 
new strand of DNA will contain dCTP-(aS) instead of dCTP. which serves to protect it from restriction endonuclease 
digestion. 

15 After the template strand of the double-stranded heteroduplex is nicked with an appropriate restriction 

enzyme, me template strand can be digested with ExolU nuclease or another appropriate nuclease past the region that 
contains the site(s) to be mutagenized. The reaction is men stopped to leave a molecule that is only partially 
single-stranded. A complete double-stranded DNA homoduplex is then formed using DNA polymerase in the 
presence of all four deoxyribonucleoode triphosphates, ATP, and DNA ligase. This homoduplex molecule can then 

20 be transformed into a suitable host cell such as £. coli JM101, as described above. 

DNA encoding PR0317 mutams^with more, than one amino acid to be substituted may be generated in one 
of several ways. If the amino acids allocated: close together in the polypeptide chain, they may be mutated 
simultaneously using one oUgonuclec^te^tjcot^^OT^^f the desired amino acid substitutions. If, however, the 
amino acids are located some distance from each; ^pj^r. (separated by more than about ten *minn acids), it is more 

25 difficult to generate a single oligonucleotide that encodes all of the desired changes. Instead, one of two alternative 
methods may be employed. 

In the first method, a separate oligonucleotide is generated for each amino acid to be substituted. The 
oligonucleotides are then annealed to the single-stranded template DNA simultaneously, and the second strand of 
DNA that is synthesized from the template will encode all of the desired amino acid substinitions. 

30 The alternative method involves two or more rounds of mutagenesis to produce the desired mutant The 

first round is as described for the single mutants: wild-type DNA is used for the template, an oligonucleotide encoding 
the first desired amino acid substitution^) is annealed to this template, and the heteroduplex DNA molecule is then 
generated. The second round of mutagenesis utilizes the mutated DNA produced in the first round of mutagenesis 
as the template. Thus, this template already contains one or more mutations. The oligonucleotide encoding the 

35 additional desired amino acid substitutions) is then annealed to this template, and the resulting strand of DNA now 
encodes mutations from both the first and second rounds of mutagenesis. This resultant DNA can be used as a 
template in a third round of mutagenesis, and so on. 
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PCR mutagenesis is also suitable for mating amino acid variants of PR0317. While the following 
discussion refers to DNA, it is understood that the technique also finds application with RNA. The PCR technique 
generally refers to the following procedure (see Erlich, PCR Technology (Stockton Press, NY. 1989). the chapter 
by R. Higuchi, p. 61-70): When small amounts of template DNA are used as starting material in a PCR, primers 
that differ sUghtly in sequence from the corresponding region in a template DNA can be used to generate relatively 
large quannties of a specific DNA fragment that differs from the template sequence only at the positions where the 
primers differ from the template. For iniroduction of a mutation into a plasmid DNA, one of the primers is designed 
to overlap the position of the mutation and to contain the mutation; the sequence of the other primer must be identical 
to a stretch of sequence of the opposite strand of the plasmid, but this sequence can be located anywhere along the 
plasmid DNA. It is preferred, however, that the sequence of the second primer is located within 200 nucleotides 
from that of the first, such that in the end the entire amplified region of DNA bounded by the primers can be easily 
sequenced. PCR amplification using a primer pair like the one just described results in a population of DNA 
fragments that differ at the position of the mutation specified by the primer, and possibly at other positions, as 
template copying is somewhat error-prone. 

Another method for preparing variants, cassette mutagenesis, is based on the technique described by Wells 
15 et al , Qejit, 315 (1985). The starting material is the plasmid (or other vector) comprising the PR0317 DNA 
to be mutated. The codon(s) in the PR0317 DNA to be mutated axe identified. There must be a unique restriction 
endonuclease site on each side of the identified mutation site(s). If no such restriction sites exist, they may be 
generated using the above-described oligonucleotkle-mediated mutagenesis method to introduce them at appropriate 
locations in the PR0317 DNA. After the restriction sites have been introduced into the plasmid, the plasmid is cut 
20 at these sites to linearize it. A double-stranded oligonucleotide encoding the sequence of the DNA between the 
restriction sites but containing the desuro rotation's) is' synthesized using standard procedures. The two strands are 
synthesized separately and then hybridized together using standard technique This double-stranded oligonucleotide 
is referred to as the cassette. This cassette is designed to have 3* and 5' ends that are compatible with the ends of 
the linearized plasmid, such that it can be directry ligated to the plasmid. This plasmid now contains the mutated 
25 PR0317 DNA sequence. 

Covaknt mooifkanons of PR0317 are also "r*y*M within the scope of this invention. One type of covalent 
modification includes reacting targeted amino acid residues of the PROS 17 with an organic derivanzing agent that 
is capable of reacting with selected side chains or the N- or C- terminal residues of the PR0317. Derivarizauon with 
Afunctional agents is useful, for instance, for crosshnking PR0317 to a water-insoluble support matrix or surface 
30 for use in the method for purifying anti-PR0317 antibodies, and vice-versa. Commonly used crosslinlring agents 
include, e.g., l,l4)is(<h^Boac^l)-2iJhenylethane, glutaratdehyde, N4iydroxy«Kcininride esters, for example, esters 
with 4-azidosalicylic acid, homobtfuncriona] imidoesters, including disuccinirnidyl esters such as 3,3'^ithiobis- 
(siiccinirnidylpfupiuiutte), bifuricrional maleirnides such as bis-N-rnaleimido-1 ,8-octane, and agents such as methyl-3- 
((p-azidophenyl)dithio)propioimidate. 
35 Other modifications include deamidation of glutaminyl and asparaginyl residues to the corresponding 

glutamyl and aspartyl residues, respectively, hydroxylation of proline and lysine, phosphorylation of hydroxyl groups 
of seryl or threonyl residues, methylauon of the "-amino groups of lysine, arginine, and hisrjdine side chains (T.E. 
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Creighwn. Prqteins; Straw and Molecular PmpfTrifa. W.H. Freeman & Co.. San Francisco, pp. 79-86 (1983)). 
acetylaiion of the N-terminal amine, and amidation of any C-terminal carboxyi group. 

Another type of covaleni modification of the PR0317 polypeptide included within the scope of this invention 
comprises altering the native glycosylation pattern of the polypeptide. "Altering the native glycosylation pattern" 
is intended for purposes herein to mean deleting one or more carbohydrate moieties found in native-sequence PRO 
5 polypeptide, and/or adding one or more glycosylation sites that arc not present in the native-sequence PRO 
polypeptide. The deduced amino acid sequence of PR0317 shown in Figure 42 (SEQ ID NO:li4) has one predicted 
N-linlced glycosylation site at residue 160. 

Addition of glycosylation sites to the PR0317 polypeptide may be accomplished by altering the ^ acid 
sequence. The alteration may be made, for example, by the addition of, or substitution by. one or more serine or 
10 threonine residues to the native-sequence PR0317 (for CMinked glycosylation sites). The PR0317 amino acid 
sequence may optionally be altered through changes at the DNA level, particularly by mutating the DNA encoding 
the PR0317 polypeptide at preselected bases such that codons are generated that will translate into the desired amino 
acids. 

Another means of increasing the number of carbohydrate moieties on the PR03 1 7 polypeptide is by chemical 
or enzymatic coupling of glycosides to the polypeptide. Such methods are described in the an, e.g., in WO 87/05330 
published 1 1 September 1987, and in Aplin and Wriston. CRC Crit Rev. Biochem. . pp. 259-306 (1981). 

Removal of carbohydrate moieties present on the PR0317 polypeptide may be accomplished chemically or 
enzymarically or by mutational substitution of codons encoding amino acid residues that serve as targets for 
glycosylation. Chemical degrycosylation techniques are known in the an and described, for instance, by Hakimuddin, 
es al, AfCtl. BiMfcm. BimrtlY.I.. 222:52 (1987) and by Edge a aLr Anal Binctem uj : i3i (1981). Enzymatic 
cleavage of carbohydrate moieties on polypeptides can be aMevdl by the use of a variety of endo- and exo- 
glycosidases as described by Thotakura ct al. t Math r.iwffitip li|f350 c (l987). ' >QCr '-« " 

Another type of covalenTmoolfkanon of PR03l7'cor^ PR0317 polypeptide to one of a 

variety of Donproteuiaceous polymers, e.g. , polyethylene j^coY^po^ glycol, or rjolyoxyalkylenes, in the 

25 manner set forth in U.S. Patent Nos. 4,640,835; 4.496,689; 4.301. 144?<l;670,4 17; 4,791.192 or 4.179.337. 

The PR0317 of the pretest invention may also be modified in a way to form a chimeric molecule comprising 
PR0317 fused to another, heterologous polypeptide or amino acid sequence. In one ernbodunent, such a chimeric 
molecule comprises a fusion of the PR0317 with a tag polypeptide which provides an epitope to which an anti-tag 
aimbody can selectively bind. Tbe epitope tag is generally placed at the arnino- or carboxyi- tenninus of the PR03 17. 
30 The presence of such epi tope-tagged forms of the PR0317 can be detected using an antibody against the tag 
polypeptide. Also, provision of the epitope tag enables the PR0317 to be readily purified by affinity purification 
using an ann-tag antibody or another type of affinity matrix that binds to the epitope tag. In an alternative 
embodiment, the chimeric molecule may comprise a fusion of the PR0317 with an imrrnmoglobulin or a particular 
region of an irnmunoglobulin. For a bivalent form of the chimeric molecule, such a fusion could be to the Fc region 
35 of an IgG molecule. 

Various tag polypeptides and their respective antibodies are well known in the an. Examples include poly- 
bistidine (poly-his) or rwly-histidine-glycine (poly-his-gly) tags; the flu HA tag polypeptide and its antibody 12CA5 

91 



20 



WO 99/14328 



PCT/US98/19330 



10 



(Field et at. , MqI- Cell, Biol , 3:2159-2165 (1988)); the c-myc tag and the 8F9. 3C7, 6EJ0. G4. B7. and 9E10 
anbbodies thereto (Evan et a/., Molecular and Cellular mm, 5:3610-3616 (1985)); and the Herpes Simplex Vl rus 
glycoprotein D (gD) tag and its antibody (Paborsky et al. t Protein Engineering }(6):547-553 (1990)). Other tag 
polypeptides include the Flag-peptide (Hopp et at. , Bio/Technology $:1204-1210 (1988)); the KT3 epitope peptide 
(Martin* a/.. Seisms, 255:192-194 (1992)); an "-tubulin epitope peptide (Skinner et al.. J. Biol. Phem 266:15163- 
15166 (1991)); and the T7 gene 10 protein peptide tag (Lutz-Freyennuth et aL, Proc. Nail. Ac_*d. Sci USA £2:6393- 
6397 (1990)). 

53. Preparation of PRO Polvp^tjr^ 
The description below relates primarily to production of PRO polypeptides by culturing cells transformed 
or transfected with a vector containing the desired PRO polypeptide nucleic acid. It is. of course, contemplated that 
alternative methods, which are well known in the an, may be employed to prepare the PRO polypeptide. For 
instance, the PRO polypeptide sequence, or portions (hereof, may be produced by direct peptide synthesis using solid- 
phase techniques [see, e.g., Stewart et al., Solid-PW P^riH* gymt^, W .H. Freeman Co., San Francisco, CA 
(1969); Merrifield. J. Affl, Chcm. Stt„ 25:2149-2154 (1963)]. In vitro protein synthesis may be performed using 
15 manual techniques or by automation. Automated synthesis may be accomplished, for instance, using an Applied 
Biosystems Peptide Synthesizer (Foster Ciry, CA) using nianufacturer's instructions. Various portions of the desired 
PRO polypeptide may be chemically synthesized separately and combined using chemical or enzymatic methods to 
produce the full-length PRO polypeptide. 

20 A. Isolation of DNA Encorfinf PPO Poly^riAm 

DN A encoding PRO polypeptides may be obtained from a cDNA library prepared from tissue believed to 
possess the desired PRO polypeptide mRNA and to express it at a detectable level. Accordingly, human PRO 
polypeptide DNA can be conveniently obtained from a cDNA library prepared from human tissue, such as described 
in the Examples. The PRO porypeptide^ricoding gene may also be obtained from a genomic library or by 
25 oligonucleotide synthesis. 

libraries can be screened with probes (such as antibodies to the desired PRO polypeptide or oligonucleotides 
of at least about 20-80 bases) designed to identify the gene of interest or the protein encoded by it. Screening the 
cDNA or genomic library with the selected probe may be conducted using standard procedures, such as described 
in Sambrook et al., Molecular rionino- a i^w^tv Maminl (New York: Cold Spring Harbor Laboratory Press, 
1989). An alternative means to isolate the gene encoding the desired PRO polypeptide is to use PCR methodology 
[Sambrook et al., ilfflQ; Dieffenbach et al., PCR Primer: A laboratory Manual (Cold Spring Harbor Laboratory 
Press, 1995)]. 

The Examples below describe techniques for screening a cDNA library. The oligonucleotide sequences 
selected as probes should be of sufficient length and sufficiently unambiguous that false positives are minimi ti>h The 
35 oligonucleotide is preferably labeled such that it can be detected upon hybridization to DNA in me library being 
screened. Methods of labeling are well known in the art, and include the use of radiolabels like "P-labeled ATP, 
biotinylarion or enzyme labeling. Hybridization conditions, including moderate stringency and high stringency, are 
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provided in Sambrook et al., supra . 

Sequences identified in such library screening methods can be compared and aligned to other known 
sequences deposited and available in public databases such as GenBank or other private sequence databases. 
Sequence identity (at either the amino acid or nucleotide level) within defined regions of the molecule or across the 
full-length sequence can be determined through sequence alignment using computer software programs such as 
BLAST. ALIGN, DNAstar, and INHERIT which employ various algorithms to measure homology. 

Nucleic acid having protein coding sequence may be obtained by screening selected cDNA or genomic 
libraries using the deduced amino acid sequence disclosed herein for the first time, and, if necessary, using 
conventional primer extension procedures as described in Sambrook et al., supra , to detect precursors and processing 
intermediates of mRNA that may not have been reverse-transcribed into cDNA. 



B. Selection and Transformation of Host Cdh 
Host cells are transfected or transfonned with expression or cloning vectors described herein for PRO 
polypeptide production and cultured in conventional nutrient media modified as appropriate for inducing promoters, 
selecting transfonnants, or amplifying the genes encoding the desired sequences. The culture conditions, such as 
media, temperature, pH and the like, can be selected by the skilled artisan without undue experimentation. In 
general, principles, protocols, and practical techniques for niaxinazing the productivity of cell cultures can be found 
in Mammalian Cell Biotechnology: a Practical Approach M Butler, ed. (IRL Press, 1991) and Sambrook et al.. 
supra . 

Methods of transfection are known to the ordinarily skilled artisan, for example, CaP0 4 and electroporation. 

20 Depending on the host cell used, transformation is performed using standard techniques appropriate to such cells. 
The calcium treatment employing calcium chloride, as described in Sambrook et al., supra , or electroporauon is 
generally used for prokaryotes or other ceils mat contain substainlal'ceU-wall barriers . c infection with Agrobactenum 
tumefadens is used for transformation of certain plant cells, as described by S hawser ai'^Qcni; 23:3 IS (1983) and 
WO^89/05859 published 29 June 1989. For mammalian cells without -ffi&W&ii^^ ttitxm phosphate 

25 precipitation method of Graham and van der Eb, Virology . 22:456457 (1978) can be employed. General aspects 
of mammalian cell host system o^nsfdnnarjons have been described in U.S. Patent No. 4,399,216. Transformations 
into yeast are typically carried out according to the method of Van Solingen et al., J.Bact. . 130:946 (1977) and Hsiao 
et al., Pmc, Natl. Acad. M. (USA). 26:3829 (1979). However, other methods for introducing DNA into cells, such 
as by nuclear mkromjection, electroporauon, bacterial protoplast fusion with intact cells, or pory cations, e.g., 

30 polybrene, polyonrithine, may also be used. For various techniques for transforming mammalian cells, see Keown 
al., Mgthnd* in Eimmminyv 122:527-537 (1990) and Mansour et al.. Nature. 33fr348-352 (1988). 

Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote, yeast, or 
higher eukaryote cells. Suitable prokaryotes include but are not limited to eubacxeria, such as Gram-negative or 
Gram-positive organisms, for example, Enterobacteriaceae such as £. coli. Various E. coli strains are publicly 

35 available, such as £. coU K12 strain MM294 (ATCC 3 1 ,446); £. coli X1776 (ATCC 3 1 ,537); £ coU strain W3 1 10 
(ATCC 27,325) and K5 772 (ATCC 53,635). Other suitable prokaryotic host cells include Enterobacteriaceae such 
as Escherichia, e.g. % E. coli, Enierobaaer, Erwinia, Klebsiella, Proteus, Salmonella, e.g. , Salmonella typhimurium, 
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Serrano, e.g., Serratia marcescans. and Shigella, as well as Bacilli such as B. subtilis and B. licheni/ormis {e.g.. B. 
lichemformis 41P disclosed in DD 266,710 published 12 April 1989). Pseudomonas such as P. aeruginosa, and 
Srreptomyces. Various E. coli strains are publicly available, such as E. coli K12 strain MM294 (ATCC 31,446); E. 
coli X1776 (ATCC 31.537); E coli strain W3110 (ATCC 27,325); and K5 112 (ATCC 53.635). These examples 
are illustrative rather than limiting. Strain W31 10 is one particularly preferred host or parent host because it is a 
5 common host strain for recombinant DNA product fermentations. Preferably, the host cell secretes raimmal amounts 
of proteolytic enzymes. For example, strain W3110 may be modified to effect a genetic mutation in the genes 
encoding proteins endogenous to the host, with examples of such hosts including £. coli W3U0 strain 1A2, which 
has the complete genotype tonA ; E. coli W3110 strain 9E4 ( which has the complete genotype tonA ptr3\ E. coli 
W31 10 strain 27C7 (ATCC 55,244), which has the complete genotype tonA ptr3 phoA El 5 (argF-lac)169 degP 
10 ompTkarf; E. cdi W31 10 strain 37D6, which has the complete genotype tonA ptrS phoA E1S (argF-lac)169 degP 
ompT rbs7 itvG kari\ E, coli W3U0 strain 40B4, which is strain 37D6 with a non-kanamycin resistant degP deletion 
mutation; and an£. coli strain having mutant periplasmic protease disclosed in U.S. Patent No. 4,946,783 issued 7 
August 1990. Alternatively, in vitro methods of cloning, e.g. , PCR or other nucleic acid polymerase reactions, are 
suitable. 

1 5 In addition to prokaryoces, eukaryouc microbes such as filamentous fungi or yeast are suitable cloning or 

expression hosts for PRO polypepude-«rjc<>ding vectors. Saccharomyces cerevisiae is a commonly used lower 
eukaryouc host microorganism. Others include Schizosaccharomyces pombt (Beach and Nurse, Nature . 290 : 140 
[1981); EP 139,383 published 2 May 1985); Kluyveromyces hosts (U.S. Patent No. 4,943,529; Fleer et ai, 
BiQ/TccfaMlQgy. 2: 96*475 (1991)) such as. e.g.. K. laais (MW98-8C, CBS683. CBS4574; Louvencoun etal.,L 

20 BacjgrjflL 737 [1983D, K. JragiUs (ATCC 12,424), K. bulgaricus (ATCC 16,045), K. wickeramii (ATCC 24.178), 
K. watai (ATCC 56,500), K. drosophilarum (ATCC 36,906; Van den Berg et al, Bio/Technologv . & 135 (1990)), 
K . thermotolerans, and K. mamams; yarrowia (EP 402,226); PicMa pastoris (EP 183 ,070; Sreekrishna etal.,L 
Basic Microbiol.. 28: 265-278 [ 19881); Candida; Trichoderma reesia (EP 244,234); Neurospora crassa (Case et al., 
Proc. Natl. Ararf gri Tjfift 2$: 5259-5263 [1979]); Schwanmornyces such as Schwanmomyces occidentalis (EP 

25 394,538 published 31 October 1990); and filamentous fungi such as, e.g.. Neurospora, PenicilUum, Tofypocladium 
(WO 91/00357 published 10 January 1991), and Aspergillus hosts luch as A. nidulans (Ballance et a/., Biochem. 
Bioohva. R« Ccmrmm itf: 284-289 [1983]; Tilburn et al. , &K, & 205-221 [1983]; Yelton et al. . Proc. Natl. 
Acad. Sci. USA. 1470-1474 [1984]) and A. niger (Kelly and Hynes, EM BO J. . 4: 475-479 [1985]). 
Methylotropic yeasts are suitable herein and include, but are not limited to, yeast capable of growth on methanol 

30 selected from the genera consisting of Hansenula, Candida, Kloecktra, Pichia, Saccharomyces, Torulopsis, and 
Rhcdotorula. A list of specific species that are exemplary of this class of yeasts may be found in C. Anthony, The 
Biochemistry of Merhvlotrophs. 269 (1982). 

Suitable host cells for the expression of glycosylated PRO polypeptides are derived from multicellular 
organisms. Examples of invertebrate cells include insect cells such as Drosophila S2 and Spodoptera Sf9, as well 

35 as plant cells. Examples of useful mammalian host cell lines include Chinese hamster ovary (CHO) and COS cells. 
More specific examples include monkey kidney CV1 line transformed by SV40 (COS-7, ATCC CRL 1651); human 
embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture, Graham et al., J Gen ViroL . 
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2£:59 (1977)); Chinese hamster ovary cellsADHFR (CHO. Urlaub and Chasin, Proc. Natl. Acad. Sci. USA . 77:4216 
(1980)); mouse sertott ceils (TM4, Mather, Biol. Repmfl, 22:243-251 (1980)); human lung cells (W138, ATCC CCL 
75); human liver cells (Hep G2, HB 8065); and mouse mammary tumor (MMT 060562. ATCC CCL51). The 
selection of the appropriate host cell is deemed to be within the skill in the an. 

5 C. Selection and Use of a RenUcahle Vector 

The nucleic acid (e.g., cDNA or genomic DNA) encoding a desired PRO polypeptide may be inserted into 
a replicable vector for cloning (amplification of the DNA) or for expression. Various vectors are publicly available. 
The vector may, for example, be in the form of a plasmid, cosmid, viral panicle, or phage. The appropriate nucleic 
acid sequence may be inserted into the vector by a variety of procedures. In general, DNA is inserted into an 

10 appropriate restriction endonuclease site(s) using techniques known in the an. Vector components generally include, 
but are not limited to, one or more of a signal sequence, an origin of replication, one or more marker genes, an 
enhancer element, a promoter, and a transcription termination sequence. Construction of suitable vectors containing 
one or more of these components employs standard ligation techniques which are known to the skilled artisan. 

The PRO polypeptide of interest may be produced recombinant^ not only directly, but also as a fusion 

1 5 polypeptide with a heterologous polypeptide, which may be a signal sequence or other polypeptide having a specific 
cleavage site at the N-terminus of the mature protein or polypeptide. In general, the signal sequence may be a 
component of the vector, or it may be a pan of the PRO polypeptide DNA that is inserted into the vector. The signal 
sequence may be a prokaryotic signal sequence selected, for example, from the group of the alkaline phosphatase, 
penicillinase, lpp, or heat-stable enterotoxin n leaders. For yeast secretion the signal sequence may be, e.g., the 

20 yeast mvertase leader, alpha factor leader (including Saccharomyces and Kluyveromyces a-ractor leaders, the latter 
described in U.S. Patent No. 5,010,182), or acid phosphatase leader, the C. albicans glucoamylase leader (EP 
362,179 published 4 April 1990), or the signal described in WO 90/13646 published 15_Npvembcr 1990. In 
mammalian cell exprcssjc^maimnahan signal sequences may be used to direct secretion of the protein, such as signal 
sequences from secreted polypeptides of the same or related species, as well as viral secretory leaders. 

25 Both expression and cloning vectors contain a nucleic acid sequence that enables the vector to replicate in 

one or more selected host cells. Such sequences are well known for a variety of bacteria, yeast, and viruses. The 
origin of replication from the plasmid pBR322 is suitable for most Gram-negative bacteria, the 2^ plasmid origin is 
suitable for yeast, and various viral origins (SV40, polyoma, adenovirus, VSV or BPV) are useful for cloning vectors 
in mammalian cells. 

30 Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker. 

Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g. , arnpicillin, 
neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies, or (c) supply critical nutrients not 
available from complex media, e.g. , the gene encoding D-alanine racemase for Bacilli. 

An example of suitable selectable markers for mammalian cells are those that enable the identification of 

33 cells competent to take up the PRO polypeptide nucleic acid, such as DHFR or rhyrnidine kinase. An appropriate 
host cell when wild-type DHFR is employed is the CHO cell line deficient in DHFR activity, prepared and 
propagated as described by Urlaub et al., Proc. Natl. Acad. Sci USA , 22 4216 (1980). A suitable selection gene 
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for use in yeast is the trpl gene present in the yeast plasmid YRp7 [Stinchcomb et al., Njumc. 222:39 (1979); 
Kingsmanet al.. Qsns. 7: 141 (1979); Tschemper et al.. Qsm, lfl:157 (1980)]. The trp\ gene provides a selection 
marker for a mutant strain of yeast lacking the ability to grow in tryptophan, for example, ATCC No. 44076 or PEP4- 
1 [Jones, GsflUiCS, 85; 12 (1977)). 

Expression and cloning vectors usually contain a promoter operably linked to the PRO polypeptide nucleic 
5 acid sequence to direct mRNA synthesis. Promoters recognized by a variety of potential host cells arc well known. 
Promoters suitable for use with prokaryotic hosts include the P-lactamase and lactose promoter systems [Chang et 
al., Njmiii. 225:615 (1978); Goeddel et al., Njfljtt. 2S1:544 (1979)), alkaline phosphatase, a tryptophan (trp) 
promoter system [Goeddel. Mnrl.ic Acid, Res.. g:4057 (1980); EP 36.7761. and hybrid promoters such as the tac 
promoter [deBoer etal.. «w Ma .i Ac ,d. Sci. USA. 8Q-.21-25 (1983)]. Promoters for use in bacterial system, also 
10 will contain a Shine-Dalganio (S.D.) sequence operably linked to the DNA encoding the desired PRO polypeptide. 

Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3- 
phosphoglycerate kinase [Hitzeman et al.1 Biol. Chan., 255:2073 (1980)] or other glycolytic enzymes [Hess et al., 
f M y Pnrvme Re». . 2:149 (1968); Holland. Biorhrmistrv. n.4900 (1978)), such as enolase, gryceraldehyde-3- 
phosphac dehydrogenase, texoWrase, pyruvate decarboxylase, phosphofwciokinase. glucose-6-phosphate isomeiase, 
1 5 3-phosphoglycerate mutase. pyruvate kinase, triosephosphate isomerase. phosphoglucose isomerase. and ghicolonase. 

Other yeast promoters, which are inducible promoters having the additional advantage of transcription 
controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2. isocytochrome C. acid 
phosphatase, degradaiive enzymes associated with nitrogen metabolism. metallotbJonein. glyceraldehyde-3-phosphate 
dehydrogenase, and enzymes responsible for maltose and galactose utilization. Suitable vectors and promoters for 
20 use in yeast expression are further described in EP 73,657. 

PRO polypeptide transcription from vectors in twrnmalian host cells is comrolle* for example, by 
promoters obtained from the genomes of viruses such as polyoma virus, fowlpox virus (UK 121 1 .504 published 5 
July 1989). adenovirus (such as Adenovirus 2). bovine papilloma virus, avian sarcoma virus, cytomegalovirus, a 
retrovirus. hepatitis-B virus and Simian Virus 40 (SV40). from heterologous mammalian promoters, e.g. . the actin 
25 promoter or anirnram^globtitaprornoter. and from heat-shock promoters, provided such promoters are compatible 

with the host cell systems. 

Tramcription of a DNA encoding the desired PRO polypeptide by higher eukaryotes may be increased by 
inserting an enhancer sequence into the vector. Enhancers are cis-acting elements of DNA, usually about from 10 
to 300 bp, that act on a promoter to increase its transcnption. Many enhancer sequences are now known from 

30 mammalian gene, (globin. elasta*. albumin, .-fetoprotein, and msulin). Typically, however, one will use an 
«^fromaeukaryooccdlviiu.. Examples include the SV40 enhancer on the late side of the replication origm 
(bp 100-270). the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late side of the replication 
origin, and adenovirus enhancers. The enhancer may be spliced into the vector at a position 5' or 3" to the PRO 
polypeptide coding sequence, but is preferably located at a site 5' from the promoter. 

35 Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant, animal, human, or nucleated 

cells from other multicellular organisms) will also contain sequence, necessary for the termination of oanscription 
and for stabilizing the mRNA. Such sequences are commonly available from the 5' and. occasionally 3' . untranslated 
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regions of eukaryotic or viral DNAs or cDNAs. THese regions contain nucleotide segments rraoscribed as 
polyadenylated fragments in the untranslated portion of the mRNA encoding PRO polypeptides. 

Still other methods, vectors, and host cells suitable for adaptation to the synthesis of PRO polypeptides in 
recombinant vertebrate cell culture are described in Gething et ai.. Nature . 221:620-625 (1981); Mantei et al.. 
Namic, 23I:4<M6 (1979); EP 1 17,060; and EP 117,058. 

D. Detecting ten* AmrJip^j fln/EmeMinn 

Gene amplification and/or expression may be measured in a sample directly, for example, by conventional 
Southern btomng, Northern blotting to quantitate the transcription of mRNA (Thomas, Proc. Nail Ar^t. Sci, tJSA 
2:5201-5205 (1980)1, dot blotting (DNA analysis), or in situ hybridization, using an appropriately labeled probe, 
based on the sequences provided herein. Alternatively, antibodies may be employed that can recognize specific 
duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplexes or DNA-protcin duplexes. The 
antibodies in turn may be labeled and the assay may be carried out where the duplex is bound to a surface, so that 
upon the formation of duplex on the surface, the presence of antibody bound to the duplex can be detected. 

Gene expression, alternatively, may be measured by immunological methods, such as imrmmomstochemicaJ 
staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate directly the expression of gene 
product. Antibodies useful for im rnm^ s t rrirmind staining and/or assay of sample fluids may be either monoclonal 
or polyclonal, and may be prepared in any mammal. Ccmveniently, the antibodies may be prepared against a native 
sequence PRO polypeptide or against a synthetic peptide based on the DNA sequences provided herein or against 
exogenous sequence fused to a PRO polypeptide DNA and encoding a specific antibody epitope. 

E. Purification of Pahrpeptfrfc 

Forms of PRO polypeptides may be recovered from culture medium or from host cell ty sates. If membrane- 
bound, it can be released from the metnerane using a suitable detergent solution (e.g. Triton-X 100) or by enzymatic 
cleavage. CelU employed in expression of PRO polypeptides can be disrupted by r various physical or chemical 
means, such as freeze-thaw cycling, sonication, mechanical disruption, or ceil lysing agents. 

It may be desired to purify PRO polypeptides from reccmbmant cell proteins or polypeptides. The following 
procedures are exemplary of suitable purification procedures: by fractionation cm an ion-exchange column; ethanoi 
precipitation; reverse phase HPLC; chrmnamgraphy on silica or on a catittHexchange resin such as DEAE; 
chrorriatofocuaing; SDS-PAGE; aimrtnnm m sulfate precipitation; gel nitration using, for example, Sephadex G-75; 
protein A Sepharose columns to remove contsminann such as IgG; and metal chelating columns to bind epitope- 
tagged forms of the PRO porypeptide. Various methods of protein purification may be employed and such methods 
are known in (he art and described for example in Deutsche^ Methnd* in Pn^moinyy ^ (1990); Scopes, Protein 
Pyrification; Principta ari l PractiCR . Springer-Verlag, New York (1982). The purification step<s) selected will 
depend, for example, on the nature of the production process used and the particular PRO porypeptide produced. 
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54. U«* for PRO Polyp-p^ 
Nucleotide sequences (or their complement) encoding the PRO polypeptides of the present invention have 
various applications in the an of molecular biology, including uses as hybridization probes, in chromosome and gene 
mapping and in the generation of ami-sense RNA and DNA. PRO polypcpude-encoding nucleic acid will also be 
useful for the preparation of PRO polypeptides by the recombinant techniques described herein. 
5 The full-length native sequence PRO polypeptide-encoding nucleic acid or portions thereof, may be used 

as hybridization probes for a cDNA library to isolate the full-length PRO polypeptide gene or to isolate still other 
genes (for instance, those encoding iiaturally^occuxring variants of the PRO polypeptide or PRO polypeptides from 
other species) which have a desired sequence identity to the PRO polypeptide nucleic acid sequences. Optionally, 
the length of the probes will be about 20 to about 50 bases. The hybridization probes may be derived from the 

1 0 nucleotide sequence of any of the DNA molecules disclosed herein or from genomic sequences including promo ten, 
enhancer elements and irurons of native sequence PRO polypeptide encoding DNA. By way of example, a screening 
method will comprise isolating the coding region of the PRO polypeptide gene using the known DNA sequence to 
synthesize a selected probe of about 40 bases. Hybridization probes may be labeled by a variety of labels, including 
radionucleotides such as "P or" S, or enzymatic labels such as alkaline phosphatase coupled to the probe via 

15 avidin/biotin coupling systems. Labeled probes having a sequence complementary to that of the specific PRO 
polypeptide gene of the present invention can be used to screen libraries of human cDNA, genomic DNA or raRNA 
to deterrnine which members of such libraries the probe hybridizes to. Hybridization techniques arc described in 
further detail in the Examples below. 

The ESTs disclosed in the present application may similarly be employed as probes, using the methods 
20 disclosed herein. 

The probes may also be employed in PCR techniques to generate a pool of sequences for idetioftcation of 

closely related PRO polypeptide sequences. 

Nucleotide sequences encoding a PRO polypeptide can also be used to construct hybridization probes for 

mapping the gene which encodes that PRO polypeptide and for the genetic analysis of individuals with genetic 
25 disorders. The nucleotide sequences provided herein may be mapped to a chromosome and specific regions of a 

chromosome using known techniques, such as in situ hybridization, linkage analysis against known chromosomal 

markers, and hybridization screening with libraries. 

The PRO polypeptide can be used in assays to identify its ligands. Similarly, inhibitors of the 

receptor/ligand binding interaction can be idmrifird. Proteins involved in such binding interactions can also be used 
30 to screen for peptide or small molecule inhibitors or agonists of the bmding interaction. Screening assays can be 

designed to find lead compounds that nnntic the biological activity of a native PRO polypeptide or a ligand for the 

PRO polypeptide. Such screening assays will include assays amenable to high-throughput screening of chemical 

libraries, making them particularly suitable for identifying small molecule drug candidates. Small molecules 

contemplated include synthetic organic or inorganic compounds. The assays can be performed in a variety of 
35 formats, including protein-protein bmding assays, biochemical screening assays, irnmunoassays and cell based assays, 

which are well characterized in the art. 
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Nucleic acids which encode a PRO polypeptide or its modified for™ can also be used to generate either 
transgenic animals or "knock out" animals which, in turn, are useful in the developmem and screening of 
therapcuticaJly useful reagents. A transgenic animal (e.g.. a mouse or rat) is an animal having cells that contain a 
transgene, which transgene was introduced into the animal or an ancestor of the animal at a prenatal, e.g., an 
embryonic stage. A transgene is a DNA which is integrated into the genome of a cell from which a transgenic animal 
develops. In one embodiment. cDNA encoding a PRO polypeptide of imerest can be used to clone genomic DNA 
encoding the PRO polypeptide in accordance with established techniques and the genomic sequences used to generate 
transgenic animals that contain cells which express DNA encoding the PRO polypeptide. Methods for generating 
transgenic animals, pamcuiariy animals such as mice or rats, have become conventional in the ait and are described, 
for example, in U.S. Patent Nos. 4,736,866 and 4,870.009. Typically, particular cells would be targeted for PRO 
polypeptide transgene incorporation with tissue-specific enhancers. Transgenic animals that include a copy of a 
transgene encoding a PRO polypeptide iraoduced into the germ line of the animal at an embryonic stage can be used 
to examine the effect of increased expression of DNA encoding the PRO polypeptide. Such animals can be used as 
tester animals for reagents thought to confer protection from, for example, pathological conditions associated with 
its overexpression. In accordance with mis facet of the invention, an animal is treated with the reagent and a reduced 
15 incidence of the pathological condition, compared to untreated animals bearing the transgene, would indicate a 
potential therapeutic intervention for the pathological condition. 

Alternatively, non-human homologies of PRO polypeptides can be used to construct a PRO polypeptide 
'knock out' animal which has a defective or altered gene encoding the PRO polypeptide of interest as a result of 
homologous reconciliation between the endogenous gene encoding the PRO polypeptide and altered genomic DNA 
erccding the PRO polypeptide introduced in© an embryonic ceil of the animal. For example. cDNA encoding a PRO 
polypeptide can be used to clone genomic DNA encoding the PRO polypeptide in accordance with established 
techniques. A portion of the genomic DNA encoding a PRO polypeptide can be deleted or replaced with another 
gene, such as a gene encoding a selectable marker which can be used to monitor integration. Typically, several 
lrilobases of unaltered flanking DNA (both at the 5 ' and 3 ' ends) are included in the vector [see e. g . , Thomas and 
Capecchi, £cJl, 51:503 (1987) for a description of homologous recombination vectors]. The vector is introduced into 
an embryonic stem cell line (e.g., by electroporation) and cells in which the mtroduced DNA has homologously 
recombined with the endogenous DNA are selected [see e.g., Li et al. f CfiU, 62:915 (1992)]. The selected cells are 
then injected into a blastocyst of an animal (e.g., a mouse or rat) to form aggregation chimeras [see e.g. , Bradley, 
in Teratocarcinomas and Embryonic Stem Cells: A Practical Approach, E. J. Robertson, ed. (IRL. Oxford, 1987), 
pp. 113-152], A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal and the - 
embryo brought to term to create a "knock out* animal. Progeny harboring the homologously recombined DNA in 
their germ cells can be identified by standard techniques and used to breed animals in which all cells of the animal 
contain the homologously recombined DNA. Knockout animals can be characterized for instance, for their ability 
to defend against certain pathological conditions and for their development of pathological conditions due to absence 
35 of the PRO polypeptide. 

With regard to the PR0211 and PR0217 polypeptide, therapeutic indications include disorders associated 
with the preservation and maintenance of gastrointestinal mucosa and the repair of acute and chronic mucosal lesions 
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(e.g.. enterocolitis, Zoliinger-ElHson syndrome, gastrointestinal ulceration and congenital microvillus atrophy), skin 
diseases associated with abnormal keratinocyte differentiation (e.g., psoriasis, epithelial cancers such as lung 
squamous cell carcinoma, epidermoid carcinoma of the vulva and gliomas. 

Since the PR0232 polypeptide and nucleic acid encoding it possess sequence homology to a cell surface stem 
cell antigen and its encoding nucleic acid, probes based upon the PR0232 nucleotide sequence may be employed to 
5 identify other novel stem cell surface aniigen proteins. Soluble forms of the PR0232 polypeptide may be employed 
as antagonists of membrane bound PR0232 activity both in vitro and in vivo, PR0232 polypeptides may be employed 
in screening assays designed to identify agonists or antagonists of the native PR0232 polypeptide, wherein such 
assays may take the form of any conventional cell-type or biochemical binding assay. Moreover, the PR0232 
polypeptide may serve as a molecular marker for the tissues in which the polypeptide is specifically expressed. 

10 With regard to the PRO 187 polypeptides disclosed herein, FGF-8 has been implicated in cellular 

differentiation and embryogenesis, including the patterning which appears during limb formation. FGF-8 and the 
PRO 187 molecules of the invention therefore are likely to have potent effects on cell growth and development. 
Diseases which relate to cellular growth and differentiation are therefore suitable targets for therapeutics based on 
functionality similar to FGF-8. For example, diseases related to growth or survival of nerve cells including 

15 Parkinson s disease, Alzheimer's disease, ALS, neuropathies. Addidonalry, disease related to uncontrolled cell 
growth, e.g.. cancer, would also be expected therapeutic targets. 

With regard to the PR0265 polyr*prjdes disclosed herein, other methods for use with PR026S are described 
in U.S. Patent 5,654,270 to Rnosiahh etal. In particular, PR0265 can be used in comparison with the ftbromodulin 
disclosed therein to compare its effects on reducing dermal scarring and other properties of the fibromodulin 

20 described therein including where it is located and with what it binds and does not. 

The PR0219 polypeptides of the present invention which play a regulatory role in the blood coagulation 
cascade may be employed in vivo for therapeutic purposes as well as for in vitro purposes. Those of ordinary skill 
in the art will well know how to employ PRQ219 polypeptides for such uses. 

The PR0246 polypeptides of the present invention which serve as cell surface receptors for one or more 

25 viruses will find other uses. For example, extracellular domains derived from these PR0246 polypeptides may be 
employed terapeuticalry inwofar lessening the effects of viral infection. Those PR0246 porypeprides which serves 
as tumor specific antigens may be exploited as therapeutic targets for ami-tumor drugs, and the like. Those of 
ordinary skill in the art will well know how to employ PR0246 polypeptides for such uses. 

Assays in which connective growth factor and other growth factors are usually used should be performed 

30 with PR0261. An assay to determine whether TGF beta induces PR0261, inrfintmg a role in cancer is performed 
as known in the an. Wound repair and tissue growth assays are also performed with PR0261. The results are 
applied accordingly. 

PR0228 polypeptides should be used in assays in which EMR1 , CD97 and latrophilin would be used in to 
determine their relative activities. The results can be applied accordingly. For example, a competitive binding assay 
35 with PRQ228 and CD97 can be performed with the ligand for CD97, CD55. 

Native PR0S33 is a 216 amino acid polypeptide of which residues 1-22 are the signal sequence. Residues 
3 to 216 have a Blast score of 509, corresponding to 53% homology to fibroblast growth factor. At the nucleotide 



100 



WO 99/14328 



PCT/US98/ 19330 



level. DNA47412, the EST from which PCR oligos were generated to isolate the full length DNA49435-1219, has 

been observed to map to 1 lpl5. Sequence homology to me 1 lp 15 locus would indicate that PROS 33 may have utility 

in the treatment of Usher Syndrome or Atrophia areata. 

As mentioned previously, fibroblast growth factors can act upon cells in both a autogenic and non*mitogenic 

manner. These factors axe mitogenic for a wide variety of normal diploid mesoderm-derived and neural crest-derived 
5 cells, inducing granulosa cells, adrenal corneal cells, chrondrocytes, myoblasts, corneal and vascular endothelial cells 

(bovine or human), vascular smooth muscle cells, lens, retina and prostatic epithelial cells, oligodendrocytes. 

astrocytes, chrondocytes, myoblasts and osteoblasts. 

Non-mitogenic actions of fibroblast growth factors include promotion of cell migration into a wound area 

(chemo taxis), initiation of new blood vessel formulation (angiogenesis), modulation of nerve regeneration and survival 
10 (neurotropism), modulation of endocrine functions, and stimulation or suppression of specific cellular protein 

expression, extracellular matrix production and cell survival. Baird, A. & Bohlen, P., Handbook of Exp. Phrmacol. 

22(1): 369-418 (1990). These properties provide a basis for using fibroblast growth factors in therapeutic approaches 

to accelerate wound healing, nerve repair, collateral blood vessel formation, and the like. For example, fibroblast 

growth factors, have been suggested to minimize myocardium damage in heart disease and surgery (U.S. P. 
15 4,378,437). 

Since the PR0245 polypeptide and nucleic acid encoding it possess sequence homology to a transmembrane 
protein tyrosine kinase protein and in encoding nucleic acid, probes based upon the PR0245 nucleotide sequence may 
be employed to identify other novel transmembrane tyrosine kinase proteins. Soluble forms of the PR0245 
polypeptide may be employed as antagonists of membrane bound PR0245 activity both in vitro and in vivo. PR024S 
20 polypeptides may be employed in screening assays designed to identify agonists or antagonists of the native PR024S 
polypeptide, wherein such assays may take the form of any conventional cell-type or biochemical binding assay. 
Moreover, the PR0245 polypeptide may serve as a molecular marker for the tissues in which the polypeptide is 
specifically expressed. 

PRO220, PR0221 and PR0227 all have leucine rich repeats. Additionally, PRO220 and PR0221 have 
25 homology to SLIT and leucine rich repeat protein. Therefore, these proteins are useful in assays described in the 
literature, supra , wherein the SLIT and leucine rich repeat protein are used. Regarding the SLIT protein, PR0227 
can be used in an assay to detexmine the affect of PR0227 on neurodegenerative disease. Additionally, PR0227 has 
homology to human glycoprotein V. In the case of PR0227, this polypeptide is used in an assay to determine its 
affect on bleeding, clotting, tissue repair and scarring. 
30 The PRQ266 polypeptide can be used in assays to determine if it has a role in neurodegenerative diseases 

or their reversal. 

PR0269 polypeptides and portions thereof which effect the activity of thrombin may also be useful for in 
vivo therapeutic purposes, as well as for various in vitro applications. In addition, PR0269 polypeptides and portions 
thereof may have therapeutic use as an antithrombotic agent with reduced risk for hemorrhage as compared with 
35 heparin. Peptides having homology to thrombomodulin are particularly desirable. 

PR0287 polypeptides and portions thereof which effect the activity of bone morpbogenic protein 
"BMP r /procollagen C -proteinase (PCP) may also be useful for in vivo therapeutic purposes, as well as for various 
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in vitro applications. In addition. PR0287 polypeptides and portions thereof may have therapeutic applications in 
wound healing and tissue repair. Peptides having homology to procollagen C-proteinase enhancer protein and its 
precursor may also be used to induce bone and/or cartilage formation and are therefore of particular interest to the 
scientific and medical conununiries. 

Therapeutic indications for PR02I4 polypeptides include disorders associated with the preservation and 
5 maintenance of gastrointestinal mucosa and the repair of acme and chronic mucosal lesions (e.g., enterocolitis, 
ZoUinger-Blison syndrome, gastrointestinal ulceration and congenital microvillus atrophy), skin diseases associated 
with abnormal keratinocyte differentiation (e.g., psoriasis, epithelial cancers such as lung squamous cell carcinoma, 
epidermoid carcinoma of the vulva and gliomas. 

Studies on the generation and analysis of mice deficient in members of the TGF- supertamily are reported 

10 in Matzuk, Trends in Endocrinol, and Metahol £ : 120-127 (1995). 

The PR0317 polypeptide, as well as PR0317-specific antibodies, inhibitors, agonists, receptors, or their 
analogs, herein are useful in treating PR0317-associated disorders. Hence, for example, they may be employed in 
modulating endometrial bleeding angiogenesis, and may also have an effect on kidney tissue. Endometrial bleeding 
can occur in gynecological diseases such as endometrial cancer as abnormal bleeding. Thus, the compositions herein 

15 may find use in diagnosing and treating abnormal bleeding conditions in the endometrium, as by reducing or 
el im i nat i n g the need for a hysterectomy. The molecules herein may also find use in angiogenesis applications such 
as anti-tumor indications for which the antibody against vascular endothelial growth factor is used, or, conversely, 
ischemic indications for which vascular endothelial growth factor is employed. 

Bioactive compositions comprising PR0317 or agonists or antagonists thereof may be administered in a 

20 suable therapeutic dose determined by any of several methodologies including clinical studies on mammalian species 
to determine maximal tolerable dose and on normal human subjects to determine safe dose. Additionally, the 
bioactive agent may be complexed with a variety of well established compounds or compositions which enhance 
stability or pharmacological pro pe r tie s such as half-life. It is contemplated that the therapeutic, bioactive composition 
may be delivered by intravenous infusion into the bloodstream or any other effective means which could be used for 

25 treating problems of the kidney, uterus, endometrium, blood vessels, or related tissue, e.g.. in the bean or genital 
tract. 

Dosages and administration of PR0317. PR0317 agonist, or PR0317 antagonist in a pharmaceutical 
composition may be determined by one of ordinary skill in the art of clinical pharmacology or pharmacokinetics . 
See, for example, Mordenti and Rescigno, Prarmaceiirical Research 2: 17-25 (1992); Morenti et al. , Pharmaceutical 

30 Research. 3:1351-1359 (1991); and Mordenti and ChappeU, "The use of interspecies scaling in toxicokinetics" in 
Toxicokinetics and New Dray Develnrtmem Yacobi et of. (eds) (Pergamon Press: NY, 1989), pp. 42-96. An 
effective amount of PR0317, PR0317 agonist, or PR0317 antagonist to be employed therapeutically will depend, 
for example, upon the therapeutic objectives, the route of administration, and the condition of the mammal. 
Accordingly, it will be necessary for the therapist to titer the dosage and modify the route of adniinistration as 

35 required to obtain the optimal therapeutic effect. A typical dairy dosage might range from about 10 ng/kg to up to 
100 mg/kg of the mammal's body weight or more per day. preferably about 1 Mg/kg/day to 10 mg/kg/day. Typically, 
the clinician will administer PR0317, PR0317 agonist, or PR0317 antagonist, until a dosage is reached that achieves 
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the desired effect for treatment of the above mentioned disorders. 

PR0317 or an PR0317 agonist or PR0317 antagonist may be administered alone or in combination with 
another to achieve the desired pharmacological effect. PR0317 itself, or agonists or antagonists of PR0317 can 
provide different effects when administered therapeutically. Such compounds for treatment will be formulated in a 
nontoxic, inert, pharmaceutical^ acceptable aqueous carrier medium preferably at a pH of about 5 to 8, more 
preferably 6 to 8, although the pH may vary according to the characteristics of the PR0317. agonist, or antagonist 
being formulated and the condition to be treated. Characteristics of the treatment compounds include solubility of 
the molecule, half-life, and anugeniciry/inimunogeniciry; these and other characteristics may aid in defining an 
effective carrier. 

PR0317 or PR0317 agonists or PR0317 antagonists may be delivered by known routes of adnunistration 
including but not limited to topical creams and gels; transmucosal spray and aerosol, transdermal patch and bandage; 
injectable, intravenous, and lavage formulations; and orally aaministered liquids and pills, particularly formulated 
to resist stomach acid and enzymes. The particular formulation, exact dosage, and route of administration will be 
determined by the attending physician and will vary according to each specific situation. 

Such detenninations of adniinistration are made by considering multiple variables such as the condition to 
15 be treated, the type of mammal to be treated, the compound to be administered, and the pharrnacokinetic profile of 
the particular treatment compound. Additional factors which may be taken into account include disease state {e.g. 
severity) of the patient, age, weight, gender, diet, time of administration, drug coinbination, reaction sensitivities, 
and toleTance/response to therapy. Long-acting treatment compound formulations (such as iiposomalry encapsulated 
PR0317 or PEGylated PR0317 or PR0317 polymeric microspheres, such as polylactic acid-based microspheres) 
might be acUnmistered every 3 to 4 days, every week, or once every two weeks depending on half-life and clearance 
rate of the particular treatment compound. 

Normal dosage amounts may vary from about 10 ng/kg to up to 100 mg/kg of mammal body weight or more 
per day, preferably about 1 ^g/kg/day to 10 mg/kg/day, depending upon the route of adniinistration. Guidance as 
to particular dosages and methods of delivery is provided in the literature; see, for example, U.S. Pat. Nos. 
25 4,657,760; 5,206,344; or 5,225,212. It is anticipated that Afferent fonnulanons will be effective for different 
treatment confounds and different disorders, that adniinistration targeting the uterus, for example, ma y necessitate 
delivery in a manner different from that to another organ .or tissue, such as cardiac tissue. 

Where sustained-release administration of PR0317 is desired in a fonmilanon with release characteristics 
suitable for the treatment of any disease or disorder requiring admimstrarion of PR0317, microencapsulation of 
30 PR03I7 is contemplated. Microencapsulation of recombinant proteins for sustained release has been successfully 
• performed with human growth hormone (rhGH), interferon- (rhJFN- ), interleukin-2, and MN rgpl20. Johnson it 
ai. , Nat. NfaL 2: 795-799 (1996); Yasuda. Biomed TW 2Z: 1221-1223 (1993); Hora et a/., Bio/Technology J; 
755-758 (1990); Cleland, "Design and Production of Single Immunization Vaccines Using Porylacude Polyglycolide 
Microsphere Systems/ in Vaccine Design: The Submit and Adjuvant Approach , Powell and Newman, eds, (Plenum 
35 Press: New York, 1995), pp. 439-462; WO 97/03692, WO 96740072, WO 96/07399; and U.S Pat. No. 5,654,010. 

The sustained-release formulations of these proteins were developed using poly-lactic-coglycolic acid 
(PLGA) polymer due to its biocompatibility and wide range of biodegradable properties. The degradation products 
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of PLC A, lactic and giycolic acids, can be cleared quickly within the human body. Moreover, the degradabiliry of 
this polymer can be adjusted from months to years depending on its molecular weight and composition. Lewis. 
'Controlled release of bioactive agents from lactide/glycolide polymer." in: M. Chasin and R. Langer (Eds.). 
Biode2radablc Polymers as Drug Delivery Systems <\A*rr*\ Dekker: New York. 1990), pp. Ml. 

For example, for a formulation that can provide a dosing of approximately 80 g/kg/day in mammals with 
5 a rnaximura body weight of 85 kg, the largest dosing would be approximately 6.8 mg PR03 17 per day. In order to 
achieve this dosing level, a sustained- release formulation which contains a maximum possible protein loading (15- 
20% w/w PR0317) with the lowest possible initial burst (<20%) is necessary. A continuous (zero-order) release 
of PR0317 from imcrcpanicles for 1-2 weeks is also desirable. In addition, the encapsulated protein to be released 
should maintain its integrity and stability over the desired release period. 

10 It is contemplated that conditions or diseases of the uterus, endometrial tissue, or other genital tissues or 

cardiac tissues may precipitate damage that is treatable with PR0317 or PR0317 agonist where PR0317 expression 
is reduced in the diseased state; or with antibodies to PR0317 or other PR0317 antagonists where the expression of 
PR0317 is increased in the diseased state. These conditions or diseases may be specifically diagnosed by the probing 
tests discussed above for physiologic and pathologic problems which affect the function of the organ. 

15 The PR0317, PR0317 agonist, or PR03I7 antagonist may be administered to a mammal with another 

biologically active agent, either separately or in the same formulation to treat a common indication for which they 
are appropriate. For example, it is contemplated that PR0317 can be administered together with EBAF-1 for those 
indications on which they demonstrate the same qualitative biological effects. Alternatively, where they have opposite 
effects, EBAF-1 may be administered together with an antagonist to PR0317, such as an anti-PR0317 antibody. 

20 Further, PR0317 may be administered together with VEGF for coronary ischemia where such indication is 
warranted, or with an anti-VEGF for cancer as warranted, or, conversely, an antagonist to PR0317 may be 
administered with VEGF for coronary ischemia or with anti-VEGF to treat cancer as warranted. These 
. administrations would be in effective amounts for treating such disorders. 

Native PR0301 (SEQ ID NO:119) has a Blast score of 246 and 30% homology at residues 24 to 282 of 

25 Figure 44 with A33_HUMAN, an A33 antigen precursor. A33 antigen precursor, as explained in the Background 
is a ounorepecinc antigen, and as such, is a recognized marker and therapeutic target for the diagnosis and treatment 
of colon cancer. The expression of tumor-specific antigens is often associated with the progression of neoplastic 
tissue disorders. Native PRO301 (SEQ ED NO: 11 9) and A33_HUMAN also show a Blast score of 245 and 30% 
homology at residues 21 to 282 of fig. 44 with A33 HUMAN, the variation dependent upon how spaces are inserted 

30 into the compared sequences. Native PRO301 (SEQ ID NO: 1 19) also has a Blast score of 165 and 29% homology 
at residues 60 to 255 of Fig. 44 with HS46XDA1 , a human coxsackie and adenovirus receptor protein, also known 
as cell surface protein HCAR. This region of PRO301 also shows a similar Blast score and homology with 
HSU90716_1. Expression of such proteins is usually associated with viral infection and therapeutics for the 
prevention of such infection may be accordingly conceived. As mentioned in the Background, the expression of viral 

35 receptors is often associated with neoplastic tumors. 

Therapeutic uses for the PR0234 polypeptides of the invention includes treatmems associated with leukocyte 
homing or the interaction between leukocytes and the endothelium during an inflammatory response. Examples 
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include asthma, rheumatoid arthritis, psoriasis and multiple sclerosis. 

Since the PR0231 polypeptide and nucleic acid encoding it possess sequence homology to a putarive acid 
phosphatase and its encoding nucleic acid, probes based upon the PR0231 nucleotide sequence may be employed to 
identify other novel phosphatase proteins. Soluble forms of the PR0231 polypeptide may be employed as antagonists 
of membrane bound PR0231 activity both in vitro and in vivo. PR0231 polypeptides may be employed in screening 
5 assays designed to identify agonists or antagonists of the native PR0231 polypeptide, wherein such assays may take 
ihe form of any conventional cell-type or biochemical binding assay. Moreover, the PR0231 polypeptide may serve 
as a molecular marker for the tissues in which the polypeptide is specifically expressed. 

PR0229 polypeptides can be fused with peptides of interest to determine whether the fusion peptide has an 
increased half-Life over the peptide of interest. The PR0229 polypeptides can be used accordingly to increase the 
10 half-life of polypeptides of interest. Portions of PR0229 which cause the increase in half-life are an embodiment of 
the invention herein. 

PR0238 can be used in assays which measure its ability to reduce substrates, including oxygen and Aceyl- 
CoA, and particularly, measure PR0238's ability to produce oxygen free radicals. This is done by using assays 
which have been previously described. PR0238 can further be used to assay for candidates which block, reduce 

15 or reverse its reducing abilities. This is done by performing side by side assays where candidates are added in one 
assay having PR0238 and a substrate to reduce, and not added in another assay, being the same but for the lack of 
the presence of the candidate. 

PR0233 polypeptides and portions thereof which have homology to reductase may also be useful for in vivo 
therapeutic purposes, as well as for various other applications. The identification of novel reductase proteins and 

20 related molecules may be relevant to a number of human disorders such as inflammatory disease, organ failure, 
atherosclerosis, cardiac injury, infertility, birth defects, premature aging. AIDS, cancer, diabetic complications and 
mutations in general. Given that oxygen free radicals and antioxidants appear to play important roles in a number 
of disease processes, the identification of new reductase proteins and reductase-like molecules is of special importance 
in that such proteins may serve as posntial therapeutics for a variety of di fferen t h»maq disorders. Such polypeptides 

23 may also play important roles in biotechnological and medical research, as well as various industrial applications. 
As a result, there is particular scientific and medical interest in new molecules, such as PR0233. 

The PR0223 porypeptides of the present invention which exhibit serine carboxypeptidease activity may be 
employed in vivo for therapeutic purposes as well as for in vitro purposes. Those of ordinary skill in the art will well 
know how to employ PR0223 polypeptides for such uses. 

30 PR0235 porypeptides snd portions thereof which may be involved in cell adhesion are also useful for in vivo 

therapeimcpurpcse^ In addition, PR0235 porypeptides and portions thereof 

may have therapeutic applications in disease states which involve cell adhesion. Given the physiological importance 
of cell adhesion mechanisms in vivo, efforts are currently being under taken to identify new, native proteins which 
are involved in cell adhesion. Therefore, peptides having homology to plexin are of particular interest to the scientific 

33 and medical communities. 

Because the PR0236 and PR0262 polypeptides disclosed herein are homologous to various known (3- 
galactosidase proteins, the PR0236 and PR0262 polypeptides disclosed herein will find use in conjugates of 
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monoclonal antibodies and the polypeptide for specific killing of tumor cells by generation of active drug from a 
gaiactosylated prodrug (e.g.. the generation of 5-fluorouridine from the prodrug P-D-galactosyl-5-ftuorouridine). The 
PR0236 and PR0262 polypeptides disclosed herein may also find various uses both in vivo and in vitro, wherein 
those uses will be similar or identical to uses for which P-galactosidase proteins arc now employed. Those of 
ordinary skill in the an will well know how to employ PR0236 and PR0262 polypeptides for such uses, 
5 PR0239 polypeptides and portions thereof which have homology to densin may also be useful for in vivo 

therapeutic purposes, as well as for various in vitro applications. In addition, PR0239 polypeptides and portions thereof 
may have therapeutic applications in disease states which involve synaptic mechanisms, regeneration or cell adhesion. 
Given the physiological importance of synaptic processes, regeneration and cell adhesion mechanises in vivo, efforts 
are currently being under taken to identify new, native proteins which are involved in synaptic machinery and cell 
10 adhesion. Therefore, peptides having homology to densin are of particular interest to the scientific and medical 
communities. 

The PRO260 polypeptides described herein can be used in assays to determine their relation to fucosidase. 
In particular, the PRO260 polypeptides can be used in assays in determining their ability to remove fucose or other 
sugar residues from proteoglycans. The PRO260 polypeptides can be assayed to determine if they have any 
15 functional or locanonal similarities as fucosidase. The PRO260 polypeptides can then be used to regulate the systems 
in which they are integral. 

PR0263 can be used in assays wherein CD44 antigen is generally used to determine PR0263 activity 
relative to that of CD44. The results can be used accordingly. 

PRO270 polypeptides and portions thereof which effect reduction-oxidation (redox) state may also be useful 
20 for in vivo therapeutic purposes, as well as for various in vitro applications. More specifically, PRO270 polypeptides 
may affect the expression of a large variety of genes thought to be involved in the pathogenesis of AIDS, cancer, 
atherosclerosis, diabetic complications and in pathological conditions involving oxidative stress such as stroke and 
inflarnmation. In addition, PRO270 polypeptides and portions thereof may affect the expression of a genes which have 
a role in ar^optosis. Therefore, peptides having homology to Uiioredoxin are particularly desirable to the scientific and 
25 medical communities. 

PR0272 porypeptides and portions thereof which possess the ability to bind calcium may also have numerous 
in vivo therapeutic uses, as well as various in vitro applications. Therefore, peptides having homology to reticulocaibin 
are particularly desirable. Those with ordinary skill in the art will know how to employ PR0272 polypeptides and 
portions thereof for such purposes. 

PR0294 porypeptides and portions thereof which have homology to collagen may also be useful for in vivo 
therapeutic purposes, as well as for various other applications. The identification of novel collagens and collage-like 
molecules may have relevance to a number of human disorders. Thus, the identification of new collagens and 
collage-like molecules is of special importance in that such proteins may serve as potential therapeutics for a variety 
of different human disorders. Such polypeptides may also play important roles in biotechnological and medical 
research as well as various industrial applications. Given the large number of uses for collagen, there is substantial 
interest in polypeptides with homology to the collagen molecule. 
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PR0295 polypeptides and portions thereof which have homology lo integrin may also be useful for in vivo 
therapeutic purposes, as well as for various other applications. The identification of novel integrins and integrin-like 
molecules may have relevance to a number of human disorders such as modulating the binding or activity of cells 
of the irnmune system. Thus, the identification of new integrins and integrin-like molecules is of special importance 
in thai such proteins may serve as potential therapeutics for a variety of different human disorders. Such polypeptides 
5 may also play important roles in biotechnotogical and medical research as weU as various industrial applications. 
As a result, there is particular scientific and medical interest in new molecules, such as PR0295. 

As the PR0293 polypeptide is ckarry a leucine rich repeat polypeptide homologue, the peptide can be used 
in all applications that the known NLRR-1 and NLRR-2 polypeptides are used. The activity can be compared 
between these peptides and thus applied accordingly. 
10 ^ polypeptides described herein can be used in assays in which densin is used to determine the 

activity of PR0247 relative to densin or these other proteins. The results can be used accordingly in diagnostics 
and/or therapeutic applications with PR0247. 

PRO302. PRO303, PRO304, PRO307 and PR0343 polypeptides of the present invention which possess 
protease activity may be employed both in vivo for therapeutic purposes and in vitro. Those of ordinary skill in the 
15 an will well know how to employ the PR03Q2. PRO303, PRO304, PRO307 and PR0343 polypeptides of the present 
invention for such purposes. 

PR0328 polypeptides and portions thereof which have homology to GLIP and CRISP may also be useful 
for in vivo therapeutic purposes, as well as for various other applications. The identification of novel GLIP and 
CRISP-like molecules may have relevance to a number of human disorders which involve transcriptional regulation or 
20 are over expressed in Human tumors. Thus, the identification of new GLIP and CRISP-like molecules is of special 
importance in that such proteins may serve as potential therapeutics for a variety of different human disorders. Such 
polypeptides may also play important roles in biotechnological and medical research as well as in various industrial 
applications. As a result, there is particular scientific and medical interest in new molecules, such as PR0328. 

Uses for PR0335, PR0331 or PRQ326 inchiding uses in cornpetitive assays with UG-1, ALS and decorin 
25 to determine their relative activities. Hie results can be used accordingly. PR0335, PR0331 or PR0326 can also 
be used in assays where UG-1 would be used to ofctennine if the same effects are incurred. 

PR0332 contains GAG repeat (GKEK) at amino acid positions 625-628 in Fig. 108 (SEQ ID NO:310). 
Slippage in such repeats can be associated with human disease. Accordingly, PR0332 can use useful for the 
treatment of such disease conditions by gene therapy, i.e. by introduction of a gene containing the correct GKEK 
30 sequence motif. 

Other uses of PR0334 include use in assays in which fibrillin or fibulin would be used to determine the 
relative activity of PR0334 to fibrillin or fibulin. In particular, PR0334 can be used in assays which require the 
mechanisms imparted by epidermal growth factor repeats. 

Native PR0346 (SEQ ID NO:320) has a Blast score of 230, corresponding to 27% homology between amino 
35 acid residues 21 to 343 with residues 35 to 1040 CGM6_HUMAN, a carcinoernbryonic antigen cgm6 precursor. 
This homology region includes nearly all but 2 N-terminal extracellular domain residues, including an 
immunoglobulin superfamily homology at residues 148 to 339 of PR0346 in addition to several transmembrane 
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residues (340-343). Carcinoembryonic antigen precursor, as explained in the Background is a tumor-specific antigen, 
and as. such, is a recognized marker and therapeutic target for the diagnosis and treatment of colon cancer. The 
expression of rumor-specific antigens is often associated with the progression of neoplastic tissue disorders. Native 
PR0346 (SEQ ID NO:320) and P_W06874, a human carcinoembryonic antigen CEA-d have a Blast score of 224 and 
homology of 28% between residues 2 to 343 and 67 to 342, respectively. This homology includes the entire 
extracellular domain residues of native PR0346, minus the initiator methionine (residues 2 to 18) as well as several 
transmembrane residues (340-343). 

PR0268 polypeptides which have protein disulfide isomerase activity will be useful for many applications 
where protein disulfide isomerase activity is desirable including, for example, for use in promoting proper disulfide 
bond formanon in recombinant^ produced proteins so as to increase the yield of correctly folded protein. Those of 
ordinary skill in the art will readily know how to employ such PR0268 polypeptides for such purposes. 

PRO330 polypeptides of the present invention which possess biological activity related to that of the prolyl 
4-nydroxylase alpha subunit protein may be employed both in vivo for therapeutic purposes and in vino. Those of 
ordinary skill in the art will well know how to employ the PRO330 polypeptides of the present invention for such 
purposes. 

55. Anti-PRO Polypeptide Antihndi~ 
The present invention further provides ann-PRO polypeptide antibodies. Exemplary antibodies include 
polyclonal, monoclonal, humanized, bispecific, and heteroconjugate antibodies. 

The ann-PRO polypeptide antibodies may comprise polyclonal antibodies. Methods of preparing polyclonal 
antibodies arc known to the skilled artisan. Polyclonal antibodies can be raised in a mammal, for example, by one 
or more injections of an imrnimiTin g agent and, if desired, an adjuvant. Typically, the imiwinWm agent and/or 
adjuvant will be injected in the mammal by multiple subcutaneous or intraperitoneal injections. The immunising agent 

25 may include the PRO polypeptide or a fusion protein thereof. It may be useful to conjugate the immuring agent 
to a protein known to be immunogenic in the mammal being immunized. Examples of such immunogenic proteins 
include but are not limited to keynote limpet hemocyanin, serum albumin, bovine myroglobulin, and soybean trypsin 
inhibitor. Examples of adjuvants which may be employed include Freund's complete adjuvant and MPL-TDM 
adjuvant (monophosphoryl Lipid A, synthetic trehalose dicorynomycoUte). The immunization protocol may be 

30 selected by one skilled in the art without undue experimentation. 

B. MODMlOPJl AfltifabUg 

The ann-PRO polypeptide antibodies may, alternatively, be monoclonal antibodies. Monoclonal antibodies 
may be prepared using hybridoma methods, such as (hose described by Kohler and Milstein. Nature, 256 495 (1975). 
35 In a hybridoma method, a mouse, hamster, or other appropriate host animal, is typically j*™™™™* with an 
uTtmunizing agent to elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes may be irmnunized in vitro. 
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The immunizing agent will typically include the PRO polypeptide of interest or a fusion protein thereof. 
Generally, cither peripheral blood lymphocytes ("PBLs") are used if cells of human origin are desired, or spleen cells 
or lymph node ceils are used if non-human mammalian sources are desired. The lymphocytes are then fused with 
an immortalized cell line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell [Goding, 
Monoclonal AmifrHtiH; Principles and Pracfe Academic Press, (1986) pp. 59-103]. Immortalized cell lines are 
5 usually transformed rnamraalian cells, particularly myeloma cells of rodent, bovine and human origin. Usually, rat 
or mouse myeloma cell lines are employed. The hybridoma cells may be cultured in a suitable culture medium that 
preferably contains one or more substances mat inhibit the growth or survival of the unfused, irnmonalized cells. 
For example, if the parental cells lack the enzyme hypoxanihine guanine phosphoribosyl transferase (HGPRT or 
HPRT), the culture medium for the hybridomas typically will include hypoxanihine, ajrunopterin, and thymidine 

10 ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level expression of 
antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT medium. More 
preferred immortalized cell lines are murine myeloma lines, which can be obtained, for instance, from the Salk 
Institute Cell Distribution Center. San Diego, California and the American Type Culture Collection, Rockville. 

1 5 Maryland. Human myeloma and mouse-human heteromyeloma cell lines also have been described for. the production 
of human monoclonal antibodies [Kozbor, J. Immunol, 122:3001' (1984); Brodeur et ai„ Monoclonal Antibody 
Production Techniques and Applications, Marcel Dekker, Inc., New York, (1987) pp. 51-63]. 

The culture medium in which the hybridoma cells are cultured can then be assayed for the presence of 
monoclonal antibodies directed against the PRO polypeptide of interest. Preferably, the binding specificity of 

20 monoclonal antibodies produced by the hybridoma cells is determined by immunoprecipitation or by an in vitro 
binding assay, such as radio iminunoassay (RIA) or enzyrne-tinked ininmnoabsorbem assay (EUSA). Such techniques 
and assays are known in the art. The binding affinity of the monoclonal antibody can, for example, be determined 
by the Scatchard analysis of Munson and Pollard, Anal. Biochem. , 107:220 (1980). 

After the desired hybridoma cells are identified, the clones may be subcloned by limiting dilution procedures 

25 and grown by standard methods [Coding, supral . Suitable culture media for this purpose include, for example, 
Dulbecco's Modified Eagle's Medium and RPMM640 medium. Alternatively, the hybridoma cells may be grown 
in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones may be isolated or purified from the culture medium 
or ascites fluid by cotrveruional immunoglobulin purification procedures such as, for example, protein A-Sepharose, 

30 hydroxy lapatite chromatography, gel electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies may also be made by recombinant DNA methods, such as those described in 
U.S. Patent No. 4,816.567. DNA encoding the monoclonal antibodies of the invention can be readily isolated and 
sequenced using conventional procedures (e.g., by using oligonucleotide probes that are capable of binding 
specifically to genes encoding the heavy and light chains of murine antibodies). The hybridoma cells of the invention 

33 serve as a preferred source of such DNA. Once isolated, the DNA may be placed into expression vectors, which 
are then trans fee ted into host cells such as simian COS cells. Chinese hamster ovary (CHO) cells, or myeloma cells 
that do not otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal antibodies in the 
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recombinant host cells. The DNA also may be modified, for example, by substituting the coding sequence for human 
heavy and light chain constant domains in place of the homologous murine sequences [U.S. Patent No. 4,816,567; 
Morrison et al. , supiaj or by covaiently joining to the irnrnunoglobulin coding sequence all or part of the coding 
sequence for a no^iniimmoglobulin polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the 
constant domains of an antibody of the invention, or can be substituted for the variable domains of one antigen- 
5 combining site of an antibody of the invention to create a chimeric bivalent antibody. 

The antibodies may be monovalent antibodies. Methods for preparing monovalent antibodies are well known 
in the an. For example, one method involves recombinant expression of immunoglobulin tight chain and modified 
heavy chain. The heavy chain is truncated generally at any point in the Fc region so as to prevent heavy chain 
crosslinking. Alternatively, the relevant cysteine residues are substituted with another amino acid residue or are 
10 deleted so as to prevent crosslinking. 

In vitro methods are also suitable for preparing monovalent antibodies. Digestion of antibodies to produce 
fragments thereof, particularly, Fab fragments, can be accomplished using routine techniques known in the an. 

c Humanized Arrtihrtlffi 

15 The ann-PRO polypeptide antibodies of the invention may further comprise humanized antibodies or human 

antibodies. Humanized forms of non-human (e.g., murine) antibodies are chimeric iinmunoglobulins. 
immunoglobulin chains or fragments thereof (such as Fv. Fab. Fab', F(ab'), or other antigen-binding subsequences 
of antibodies) which contain minimal sequence derived from non-human immunoglobulin. Humanized antibodies 
include human imrminoglobulins (recipient antibody) in which residues from a complementary determining region 
20 (CDR) of the recipient-are replaced by residues from a CDR of a non-human species (donor antibody) such as mouse, 
rat or rabbit having die desired specificity, affinity and capacity. In some instances, Fv framework residues of the 
human immunoglobulin are replaced by corresponding non-human residues. Humanized antibodies may also 
comprise residues which are found neither in the recipient antibody nor in the imported CDR or framework 
sequences. In general, the huniamTWI antibody will comprise substantially all of at least one, and typically two, 
variable domains, in which all or substantially aU of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the FR regions are those of a human immunoglobulin consensus 
sequence. The humanized antibody optimally also will comprise at least a portion of an immunoglobulin constant 
region (Fc), typically that of a human imrnuaogldjulin [Jones et al. , Nature, 221: 522-525 (1986); Riechmann et al., 
Nature, 332:323-329 (1983); and Presta, Curr. Op. Struct. Biol.. 2:593-596 (1992)]. 
30 Methods for rninuni/ i n g non-human antibodies are well known in the art. Generally, a H«iT«miwH antibody 

has one or more amino acid residues introduced into it from a source which is non- human ThcSC nntw hiiman aminn 
acid residues are often referred 60 as "import" residues, which are typically taken from an "import" variable domain. 
Humamzanon can be essentially performed following the method of Winter and co-workers [Jones et ai, Nature, 221: 
522-525 (1986); Riechmann et al., Nature. 322:323-327 (1988); Verhoeyen et al. Science, 232:1534-1536 (1988)]. 
35 by substituting rodent CDRi or CDR vrpractt for the corresp<)nding sequences of a human antibody. Accordingly, 
such "humanized" antibodies are chimeric antibodies (U.S. Patent No. 4.816.567), wherein substantially less than 
an intact human variable domain has been substituted by the corresponding sequence from a non-human species. In 
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practice, humanjzed anybodies are typically human antibodies in which some CDR residues and possibly some FR 
residues are subs tinned by residues from analogous sites in rodent antibodies. 

Human antibodies can also be produced using various techniques known in the an, including phage display 
libraries [Hoogenboom and Winter, J. Mot Biol. , 222:381 (1991); Marks et aL J. Mol. Biol, 222:581 (1991)]. The 
techniques of Cole et ai and Boemer et al. are also available for the preparation of human monoclonal antibodies 
5 (Cole et al.. Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, p. 77 (1985) and Boemer et ai.. J. Immunol.. 
14701:86-95 (1991)]. 

D. Bispecific Antihnfflffl 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that have binding 
10 specificities for at least two different antigens. In the present case, one of the binding specificities is for the PRO 
polypeptide, the other one is for any other antigen, and preferably for a cell-surface protein or receptor or receptor 
subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant production 
of bispecific antibodies is based on the co-expression of two mrnninoglobulin heavy-chain/light<hain pairs, where 

15 the two heavy chains have different specificities [Milstein and Cuello, Nature, 225:537-539 (1983)]. Because of the 
random assortment of immunoglobulin heavy and light chains. Aese hybridomas (quadromas) produce a potential 
mixture of ten different antibody molecules, of which only one has the correct bispecific structure. The purification 
of the correct molecule is usually accomplished by affinity chromatography steps. Similar procedures are disclosed 
in WO 93/08829, published 13 May 1993. and in Traunecker et ai., EMBO ifl:3655-3659 (1991). 

20 Antibody variable domains with the desired binding specificities (antibody-antigen cotnbining sites) can be 

fused to iiranunoglobulin constant domain sequences. The fusion preferably is with an mimunoglobulin heavy-chain 
constant domain, comprising at least pan of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy- 
chain constant region (CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the imrnunoglobulin heavy-chain fusions and, if desired, the mmainoglobuiin light chain, are inserted 

25 into separate expression vectors, and are co-tran$fected into a suitable host organism. For further details of 
generating bispecific antibodies see, for example, Suresh et al.. Methods in Enzymology, 121:210 (1986). 

E. Heteroeoniiigate Airtftodfri 

Heterocomugate antibodies are also within the scope of the present invention. Heteroconjugate antibodies 
30 are composed of two covalently joined antibodies. Such antibodies have, for example, been proposed to target 
immune system cells to unwanted cells [U.S. Patent No. 4,676,980], and for treatment of HIV infection [WO 
91/00360; WO 92/200373; EP 03089]. It is contemplated that the antibodies may be prepared in vitro using known 
methods in synthetic protein chemistry, including those involving crosslinking agents. For example, inmwnotoxins 
may be constructed using a disulfide exchange reaction or by forming a thioether bond. Examples of suitable reagents 
35 for this purpose include iminothiolate and memyi-4-tnercaptobutyriinidate and those disclosed, for example, in U.S. 
Patent No. 4,676,980. 
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56. Uses fnr Anti-Pro Polypeptide Antibodies 
The anti-PRO polypeptide amibodies of the invention have various utilities. For example, anti-PRO 
polypeptide antibodies may be used in diagnostic assays for a PRO polypeptide, e.g., detecting its expression in 
specific cells, tissues, or serum. Various diagnostic assay techniques known in the an may be used, such as 
competitive binding assays, direct or indirect sandwich assays and immunoprecipitation assays conducted in either 
5 heterogeneous or homogeneous phases (Zola, Monoclonal Antibodies- A Mp nual of Techniques CRC Press, Inc. 
(1987) pp. 147-158]. The anybodies used in the diagnostic assays can be labeled with a detectable moiety. The 
detectable moiety should be capable of producing, either directly or indirectly, a detectable signal. For example, the 
detectable moiety may be a radioisotope, such as 3 H, 14 C,"P, M S, or 123 I, a fluorescent or cnentiluniinescent 
compound, such as fluorescein isothiocyanate, rhodamine, or iuciferin, or an enzyme, such is alkaline phosphatase, 

10 beta-galactosidase or horseradish peroxidase. Any method known in the art for conjugating the antibody to the 
detectable moiety may be employed, including those methods described by Hunter er al., Nature, 1M:945 (1962); 
David tt at., Biochemistry, 12:1014 (1974); Pain et ai., J, Immunol Meth., 4Q:219 (1981); and Nygren. J. 
Histochem. and Cytochem.. 2Q:407 (1982). 

Anti-PRO polypeptide antibodies also are useful for the affinity purification of PRO polypeptide from 

15 recombinant cell culture or natural sources. In this process, the antibodies against the PRO polypeptide are 
immobilized on a suitable support, such a Sephadex resin or filter paper, using methods well known in the an. The 
immobilized antibody then is contacted with a sample containing the PRO polypeptide to be purified, and thereafter 
the support is washed with a suitable solvent that will remove substantially all the material in the sample except the 
PRO polypeptide, which is bound to the inmiobilized antibody. Finally, the support is washed with another suitable 

20 solvent that will release the PRO polypeptide from the antibody. 

With regard to mogll j^JPRQ217, therapeutic indications include disorders associated with the 
preservation and maintenance of gastrointestinal mucosa and the repair of acute and chrome mucosal lesions (e.g. , 
enterocolitis, ZoUinger-EUison syndrome, gaitroiiaeslinal ulceration and congenital microvillus atrophy), skin diseases 
associated with abnormal keratinocyte differentiation (e.g., psoriasis, epithelial cancers such as lung squamous cell 

25 carcinoma, epidermoid carcinoma of tbe vulva and gliomas. 

With regard to anti-PRO 187 antibodies, FGF-8 has been implicated in cellular differentiation and 
embryogenesis, including the patterning which appears during limb formation. FGF-8 and the PR0187 molecules 
of the invention therefore are likely to have potent effects on cell growth and development. Diseases which relate 
to cellular growth and differentiation are therefore suitable targets for therapeutics based on functionality similar to 

3 0 FGF-8. For example, diseases related to growth or survival of nerve cells including Parkinson's disease, Alzheimer ' s 
disease, ALS, neuropathies. Additionally, disease related to uncontrolled cell growth, e.g., cancer, would also be 
expected therapeutic targets. 

Native PR0533 is a 216 amino acid polypeptide of which residues 1-22 are the signal sequence. Residues 
3 to 216 have a Blast score of 509, corresponding to 53 % homology to fibroblast growth factor. At the nucleotide 

35 level, DNA47412, the EST from which PCR oligos were generated to isolate the full length DNA49435-1219. has 
been observed to map to Upl5. Sequence homology to the Upl5 locus would indicate that PR0533 may have utility 
in the treatment of Usher Syndrome or Atrophia areata. 
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As mentioned previously, fibroblast growth factors can aci upon ceils in both a mitogenic and non-mitogenic 
manner. These factors are mitogenic for a wide variety of normal diploid mesoderm-derived and neural creswlerived 
cells, inducing granulosa cells, adrenal conical cells, chondrocytes, myoblasts, corneal and vascular endothelial cells 
(bovine or human), vascular smooth muscle ceUs. lens, retina and prostatic epithelial cells, oligodendrocytes, 
astrocytes, chrondocytes. myoblasts and osteoblasts. Antibodies to these factors can be generated to modulate such 
effects. 

Non-mitogenic actions of fibroblast growth factors include promotion of cell migration into a wound area 
(chemotaxis). initiation of new blood vessel fonrailatkm (angjogenesis). modulation of nerve regeneration and survival 
(neurotrophism), modulation of endocrine functions, and stimulation or suppression of specific cellular protein 
expression, extracellular matrix production and cell survival. Baird, A. & Bohlen, P., Handbook of Exp. Phrmacol. 
25(1): 369^18 (1990). These properties provide a basis for using fibroblast growth factors in therapeutic approaches 
to accelerate wound healing, nerve repair, collateral blood vessel formation, and the like. For example, fibroblast 
growth factors, have been suggested to minimize myocardium damage in heart disease and surgery (U.S. P. 
4,378,437), Antibodies to these factors can be generated to modulate such effects. 

Therapeutic indications for PR0214 polypeptides include disorders associated with the preservation and 
maintenance of gastrointestinal mucosa and the repair of acute and chronic mucosal lesions (e.g., enterocolitis, 
Zollinger-EUison syndrome, gastrointestinal ulceration and congenital nricrovilhu atrophy), skin diseases associated 
with abnormal kerannocyte differentiation (e.g., psoriasis, epithelial cancers such as lung squamous cell carcinoma, 
epidermoid carcinoma of the vulva and gliomas. 

Ann-PR0317 antibodies find use in anti-tumor indications if they are angiostatic, or in coronary ischemic 
20 indications if they are angiogenic. 

Native PRO301 (SEQ ID NO: i 19) has a Blast score of 246 and 30% homology at residues 24 to 282 of Fig. 
44 with ! A33_HUMAN, an A33 antigen precursor. A33 antigen precursor, as explained in the Background is a 
turhor^pecinc antigen, and as such, is a recognized marker and therapeutic target for the diagnosis and treatment of 
colon cancer. The expression of rumor-specific antigens is often associated with the progression of neoplastic tissue 
25 disorders. Native PRO301 (SEQ ID NO: 11 9) and A33 HUMAN also show a Blast score of 245 and 30% homology 
at residues 21 to 282 of Fig. 44 with A33HUMAN, the variation ckpendem upon how spaces are inserted into the 
compared sequences. Native PRO301 (SEQ ID NO: 119) also has a Blast score of 165 and 29% homology at residues 
60 to 255 of Fig. 44 with HS46KDA_1, a human coxsackie and adenovirus receptor protein, also known as cell 
surface protein HCAR. This region of PRO301 also shows a similar Blast score and homology with HSU90716J . 
30 Expression of such proteins is usually associated with viral infection and therapeutics for the prevention of such 
infection may be accordingly COTcerved. A<xordmgly, antibodies to the above identified antigens and receptors have 
therapeutic potential as diagnostic and treatment techniques. 

Therapeutic uses for the PR0234 polypeptides of the invention includes rxeatments associated with leukocyte 
homing or the interaction between leukocytes and the endothelium during an inflammatory response. Examples 
35 include asthma, rheumatoid arthritis, psoriasis and multiple sclerosis. 

Cancer-associated or specific antigens permit the creation of tumor or cancer specific monoclonal antibodies 
(mAbs) which are specific to such tumor antigens. Such mAbs, which can distinguish between normal and cancerous 
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cells are useful in the diagnosis, prognosis and treatment of the disease. 

Cancer specific monoclonal antibodies (mAbs) which are specific to rumor antigens. Such mAbs, which 
can distinguish between normal and cancerous cells are useful in the diagnosis, prognosis and treatment of the 
disease. Particular antigens are known to be associated with neoplastic diseases, such as colorectal and breast cancer. 
Since colon cancer is a widespread disease, early diagnosis and treatment is an important medical goal. Diagnosis 
and treatment of cancer can be implemented using monoclonal antibodies (mAbs) specific therefore having 
fluorescent, nuclear magnetic or radioactive tags. Radioactive genes, toxins and/or drug tagged mAbs can be used 
for treatment in siiu with minimal patient description. 

The following examples are offered for illustrative purposes only, and are not intended to limit the scope 
of the present invention in any way. 

All patent and literature references cited in the present specification are hereby incorporated by reference 
in their entirety. 



EXAMPLES 

Commercially available reagents referred to in the examples were used according to manufacturer s 
1 5 instructions unless otherwise indicated. The source of those ceils identified in the following examples, and throughout 
the specification, by ATCC accession numbers is the American Type Culture Collection, Roclcville, Maryland. 



EXAMP LE I : Extracellular Domain Homology Screening m Identify NnvH Polypeptides and cDNA F^imritny 
Therefor 

The extracellular domain (ECD) sequences Qnchiding the secretion signal sequence, if any) from about 950 
known secreted proteins from the Swiss-Prot public database were used to search EST databases. The EST databases 
included public databases (e.g., DayhofT. GcnBank), and proprietary databases (e.g. UFESEQ™, Incyte 
Pharmaceuticals, Palo Alto, CA). The search was performed using the ccraputer program BLAST or BLAST2 
(Ahschul, and Gish. Methndt m Frmrnminyv jjjj: 460-80 (1996); httt://btasLwwl/edu^ as a 

comparison of the ECD protein sequences to a 6 frame translation of the EST sequences. Those coTnparisons with 
a Blast score of 70 (or in some cases 90) or greater that did not encode known proteins were clustered and assembled 
into consensus DNA sequences with the program ■ph^ap ,, (Phil Green, University of Washington, Seattle, WA; 
(hop : //bozeman, rnrx. Washington. eduVphrap . docs/phrap .hrml) . 

Using this extracellular domain homology screen, consensus DNA sequences were assembled relative to 
the other id entifi ed EST sequences. In addition, the consensus DNA sequences obtained were often (but not always) 
extended using repeated cycles of BLAST and phrap to extend the consensus sequence as far as possible using the 
sources of EST sequences discussed above. 

Based upon the consensus sequences obtained as described above, oUgonucleotides were then synthesized 
and used to identify by PCR a cDNA library that contained the sequence of interest and for use as probes to isolate 
35 a clone of the full-length coding sequence for a PRO polypeptide. Forward (.0 and reverse (.r) PCR primers 
generally range from 20 to 30 nucleotides and are often designed to give a PCR product of about 100-1000 bp in 
length. The probe (.p) sequences are typically 40-55 bp in length. In some cases, additional oligonucleotides are 
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synthesized when the consensus sequence is greater than about i-1.5kbp. in order to screen several libraries for a 
full-length clone, DNA from the libraries was screened by PGR amplification, as per Ausubel et al.. Current 
Protocols in Molecular BiOlflgy, with the PCR primer pair. A positive library was then used to isolate clones 
encoding the gene of interest using the probe oligonucleotide and one of the primer pairs. 

The cDNA libraries used to isolate the cDNA clones were constructed by standard methods using 
5 commercially available reagents such as those from Invitrogen. San Diego. CA. The cDNA was primed with oligo 
dT containing a Nod site, linked with blunt to Sail hemikinased adaptors, cleaved with NotI, sized appropriately by 
gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or pRKD: 
pRK5B is a precursor of pRKSD that does not contain the Sfll site; see. Holmes et al., Scienc . fi . 251:1278-1280 
(1991)) in the unique Xhol and NotI sites. 

10 

EXAMPLE 2: Isolation of cDNA Clone* Encoding PR021 1 and PRQ217 

Consensus DNA sequences were assembled as described in Example 1 above and were designated as 
DNA28730 and DNA28760, respectively. Based on these consensus sequences, oligonucleotides were synthesized 
and used to identify by PCR a cDN A library that contained the sequences of interest and for use as probes to isolate 
1 5 a clone of the full-length coding sequence for the PR0211 and PR0217 polypeptides. The libraries used to isolate 
DNA32292-U31 and DNA33094-U31 were fetal lung libraries. 

cDNA clones were sequenced in their entirety. The entire nucleotide sequences of PR021 1 (DNA32292- 
1131; UNQ185) and PR0217 (UNQ191; DNA33094-1131) are shown in Figure 1 (SEQ ID NO: 1) and Figure 3 
(SEQ ID NO:3), respectively. The predicted polypeptides are 353 and 379 amino acid in length, respectively » with 
20 respective molecular weights of approximately 38, 190 and 41 ,520 dahons. 

The oligonucleotide sequences used in the above procedures were the following: 
28730.p (OU 516) (SEQ ID NO:5) 

5 ' - AGGGAGC ACGGAG AGTGTGC AG ATGTGGACG AGTGCTC ACTAGC A-3 ' 
28730.f (OU 517) (SEQ ID NO:<5) 
25 5-AGAGTGTATCTCTGGCTACGC-3' 
28730.r (OU 518) (SEQ ID NO:7) 
5 ' -TAAGTCCGGCACATTACAGGTC-3 ' 
28760.p (OU 617) (SEQ ID NO:8) 

5' -CCCACGATCTATGAATGGTGGACTTrGTGTGACTCCTCXj 
30 28760.f (OU 618) (SEQ ID NO:9) 

5 ' - A AAGACGCATCTGCGAGTGTCC-3* 

28760 r (OU 619) (SEQ ID NO: 10) 

5' -TGCTGATTrcACACTGCTCTCCC.3' 

35 EXAMPLE V Isolation of eDNA Clam* Encoding H.nnati PPfYMfl 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 
Example 1 above, wherein the consensus sequence is designated herein as DNA30857. An EST proprietary to 
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Genentech was employed in the consensus assembly. The EST is designated as DNA20088 and has the nucleoude 
sequence shown in Figure 7 (SEQ ID NO: 13). 

Based on the DNA30857 consensus sequence, ougoucleotides were synthesized to identify by PCR a cDNA 
library that contained the sequence of interest and for use as probes to isolate a clone of the full-length coding 
sequence for PRO230. 
5 A pair of PCR primers (forward and reverse) were synthesized: 

forward PCR primer 5'-ttcgaggcctctgagaagtggccc-3' (Seqidno:14) 

rgvgrSC PCR Primer 5*-GGCGGTATCTCTCTGGCCTCCC-3' (SEQ ID NO: 15) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30857 

sequence which had the following nucleotide sequence 

10 hvhridi7*ri nT1 prftftr 

5 '-TTCTCCAC AGCAGCTGTGGCATCCGATCGTGTCTCAATCCATTCTCTGGG-3 ' (SEQ ID NO:16) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PRO230 gene using the probe oligonucleotide and one of the PCR primers. 
1 5 RNA for construction of the cDNA Ubraries was isolated from human fetal lung tissue. DNAseo^enang 

of the clones isolated as described above gave the full-length DNA sequence for PRO230 (herein designated as 
UNQ204 (DNA33223-1 136)) and the derived protein sequence for PRO230. 

The entire nucleotide sequence of UNQ204 (DNA33223-1136) is shown in Figure 5 (SEQ ID NO: 11). 
Clone UNQ204 (DNA33223-1 136) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 100-103 and ending at the stop cooUm atjucleotide positions 1501-1503 (Figure 5; SEQ ID 
NO: 11). The predicted polypeptide precursor is 467 amino adds long (jFTigure 6). 



20 
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EXAMPLE 4 : Isolation of cDNA Cloaca Encnrfmy Hitman PPn?l7 

A consensus DNA sequence was assembled relative to the other idetitified EST sequences as described in 
Example 1 above, wherein the consensus sequence is designated herein as DNA30935. Based on the DNA30935 
consensus sequence, oUgonudeotides were symhesized to identify by PCR a cDNA library that contained the 
sequence of interest and for use as probes to isolate a clone of the full-length coding sequence tor PR0232. 
A pair of PCR primers (forward and reverse) were synthesized: 

- forward PCR primer 5 ' -tgctgtgctactcctgcaaagccc-3 • (seqidno:19) 

30 rfiYCrac PCR prime S'-TGCACAAGTCGCTGTCACAGCACG^ (SEQIDNO:20) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30935 
sequence which had the following nucleotide sequence 

5 - AGC AACG AGGACTGCCTGCAGGTGGAG AACTGC ACCCAGCTCGG-3 ' (SEQ ID NO:21) 
35 In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0232 gene using the probe oligonucleotide and one of the PCR primers. 
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RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0232 
fherein designated as UNQ206 (DNA34435-1140)! and the derived protein sequence for PR0232. 

The entire nucleotide sequence of UNQ206 (DNA34435-1140) is shown in Figure 8 (SEQ ID NO: 17). 
Clone UNQ206 (DNA34435-1 140) contains a single open reading frame with an apparent translational initiation site 
5 at nucleotide positions 17-19 and ending at the stop codon at nucleotide positions 359-361 (Fig. 8; SEQ ID NO: 17). 
The predioed polypeptide precursor is 1 14 amino acids long (Fig. 9). Clone UNQ206 (DNA34435-1 140) has been 
deposited with ATCC on September 16. 1997 and is assigned ATCC deposit no. ATCC 209250. 

Analysis of the amino acid sequence of the full-length PR0232 suggests that it possesses 35% sequence 
identity with a stem cell surface antigen from Gailus gallus. 

10 

EXAMPLE 5: Isolation of cDNA Clon« En coding PROlfr 

A proprietary expressed sequence tag (EST) DNA database (1JFESEQ™, Incyte Pharmaceuticals. Palo Alto. 
CA) was searched and an EST (1843193) was identified which showed homology to fibroblast growth factor (FGF-8) 
also known as androgo^induced growth factor. mRNA was isolated from human fetal lung tissue using reagents and 

1 5 protocols from Invhrogen, San Diego, CA (Fast Track 2). The cDNA libraries used to isolate the cDNA clones were 
constructed by standard methods using commercially available reagents (e.g., Invitrogen, San Diego, CA. Life 
Technologies, Gaithersburg, MD). The cDNA was primed with oligo dT containing a NotI site, linked with blunt 
to Sail hennkinased adaptors, cleaved with Nod, sized appropriately by gel electrophoresis, and cloned in a defined 
orientation into the cloning vector pRK5D using reagents and protocols from Ore Technologies. Gaithersburg, MD 

20 (Super Script Plasmid System). The double-stranded cDNA was sized to greater than 1000 bp and the Sall/NotI 
linkered cDNA was cloned into Xhpl/^otl cleaved vector. pRK5D is a cloning vector that has an sp6 transcription 
initiation site followed by an Sfil.restrictiuon enzyme she preceding the Xhol/NotI cDNA cloning sites. 

Several libraries from s var^; were screened by PGR amplification with the following 

oligonucleotide probes: ,p v ; 

25 IN843l93.f (OU315) (SEQ ID NO:24) 

5 -C AGTACGTG AGGGACC AGGGCGCC ATG A-3 ' 

IN843193.r (OU 317) (SEQ ID NO:25) 

5 ' -CCGGTG ACCTGC ACGTGCTTGCCA-3 ' 

30 

A positive library was then used to isolate clones encoding the PROl 87 gene using one of the above 
oligonucleotides and the following oligonucleotide probe: 
IN843193.p (OU 316) (SEQ ID NO:26) 

5 ' -GCGG ATCTGCCGCCTGCTCANCTGGTCGGTC ATGGCGCCCT-3 * 

35 

A cDNA clone was sequenced in entirety. The entire nucleotide sequence of PRO 187 (DNA27864-1 155) 
is shown in Figure 10 (SEQ ID NO:22). Clone DNA27864-U55 contains a single open reading frame with an 
apparent translational initiation site at nucleotide position 1 (Figure 10; SEQ ID NO:22). The predicted polypeptide 
precursor is 205 amino acids long. Clone DNA27864-I155 has been deposited with the ATCC (designation: 
40 DNA27864-1 155) and is assigned ATCC deposit no. ATCC 209375. 
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Based on a BLAST and FastA sequence alignment analysis (using the ALIGN computer program) of the full- 
length sequence, the PR0187 polypeptide shows 74% amino acid sequence identity (Blast score 310) to human 
fibroblast growth factor-8 (androgen-induced growth factor). 

EXAMPLE 6: Isolation of cDNA Clnnea Encoding PRQ265 
5 A consensus DNA sequence was assembled relative to other EST sequences as described in Example 1 

above using phrap. This consensus sequence is herein designated DNA33679. Based on the DNA33679 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
inierest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0265 
PCR primers (two forward and one reverse) were synthesized: 
10 forward PCR primer A: 5' -CGGTCTACCTGTATGGCAACC-3' (SEQ ID NO:29); 
forward PCR orimer B: 5' -GCAGGACAACC AGATAAACC AC-3 ' (SEQ ID NO:30); 
reverse PCR primer 5 ' -ACGC AGATTTG AGAAGGCTGTC-3 ' (SEQIDNO:31) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA33679 
sequence which had the following nucleotide sequence 

15 hybridization probe 

5'-TTCACGGGCTGCTCTTGCCCAGCTCrrGAAGCTTGAAGAGCroCAC-3' (SEQ ID NO:32) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with PCR primer pain identified above. A positive library was then used to isolate clones 
encoding the PR0265 gene using the probe oligonucleotide and one of the PCR primers. 
20 RNA for construction of the cDNA libraries was isolated from human a fetal brain library. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0265 
[herein designated as UNQ232 (DNA36350-1 158] (SEQ ID NO:27) and the derived protein sequence for PR0265. 

The entire nucleotide sequence of UNQ232 (DNA36350-1158) is shown in Figure 12 (SEQ ID NO:27), 
Cone UNQ232 (DNA36350-1 158) contains a single open reading frame with as apparent tramlanonal initiation site 
25 at nucleotide positions 352-354 and ending at the stop codon at positions 2332-2334 (Figure 12). The predicted 
rjorypepode precursor is 660 amino acids long (Figure 13). Clone UNQ232 (DNA36350-1158) has been deposited 
with ATCC and is assigned ATCC deposit no. ATCC 209378. 

Analysis of the axnino acid sequence of the full-length PR0265 polypeptide suggests that portions of it 
possess significant homology to the fibromodulin and the fibromc<iulm precursor, thereby indicating that PR0265 
30 may be a novel member of the leucine rich repeat family, particularly related to fibromodulin. 

EXAMPLE 7: Isolation of cDNA Clones Encoding Hi.msn PPry? 1? 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA28729. Based on the DNA28729 consensus 
35 sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0219. 
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A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR nrimer 5 ' -GTGACCCTGGTTGTG AATACTCC-3 ' (SEQ ID N0.35) 
reverse PCR primer 5 ' - AC AGC C ATGGTCT ATA GCTTGG-3 ' (SEQ ID NO:36) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28729 
sequence which had the following nucleotide sequence 

5 Hybridisation probe 

5 -GCCTGTCAGTGTCCTGAGGGACACGTGCTCCGCAGCGATGGGAAG-3' (SEQ ID NO:37) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0219 gene using the probe oligonucleotide and one of the PCR primers. 
10 RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0219 
[herein designated as UNQ193 (DNA32290-U64)] (SEQ ID NO:33) and the derived protein sequence for PR0219. 

The entire nucleotide sequence of UNQ193 (DNA32290-1 164) is shown in Figures 14A-B (SEQ ID NO:33). 
Clone UNQ193 (DNA32290-U64) contains a single open reading frame with an apparent trans lahonal initiation site 
1 5 at nucleotide posibons 204-206 and ending at the stop codon at nucleotide positions 2949-2951 (Figures 14A-B). The 
predicted polypeptide precursor is 915 amino acids long (Figure 15). Clone UNQ193 (DNA32290-1164) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209384. 

Analysis of the arnino acid sequence of the full-length PR0219 polypeptide suggests that portions of it 
possess significant homology to the mouse and human matrilin-2 precursor polypeptides. 

20 

EXAMPLE 8: Isoladon of cDNA Clones Encoding Human PfffWdA 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA30955. Based on the DNA30955 consensus 
sequence, oligonucleotides were synthesized: 1) to idetmfyty PCR a cDNA library that contained the sequence of 

25 interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0246. 
A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5 '-AGGGTCTCC AGGAGAAAGACTC-3 * (SEQ ID NO:40) 
reverse PCR nrimer 5 '-ATTGTGGGCCTTGCAGACATAGAC-3 ' (SEQ ID NO:41) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30955 

30 sequence which had the following nucleotide sequence 

hvhririiTatinn nffitTfi 

5 ' -GGCC ACAGCATCAAAACCTTAGAACTC AATGTACTGGTTCCTCC AGCTCC-3 ' (SEQ ID NO:42) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
35 encoding the PRQ246 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DN/toequerxing 

of the clones isolated as described above gave the full-length DNA sequence for PR0246 [herein designated as 
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UNQ220 (DNA35639-1 172)] (SEQ ID NO:38) and the derived protein sequence for PR0246. 

The enure nucleotide sequence of UNQ220 (DNA35639-1 172) is shown in Figure 16 (SEQ ID NO:38). 
Clone UNQ220 (DNA35639-1 172) contains a single open reading frame with an apparent translations! initiation sue 
at nucleotide positions 126-128 and ending at the stop codon at nucleotide positions 1296-1298 (Figure 16). The 
predicted polypeptide precursor is 390 amino acids long (Figure 17), Clone UNQ220 (DNA35639-1 172) has been 
5 deposited with ATCC and is assigned ATCC deposit no. ATCC 209396. 

Analysis of the amino acid sequence of the full-length PR0246 polypeptide suggests that it possess 
significant homology to the human cell surface protein HCAR, thereby indicating that PR0246 may be a novel cell 
surface virus receptor. 

10 EXAMPLE 9: Isolation of cDNA Clones Encod ing Human PRQ21« 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA28758. An EST proprietary to Genentech was 
employed in the consensus assembly. This EST is shown in Figure 20 (SEQ ID NO:50) and is herein designated as 
DNA21951. 

1 5 Based on the DNA28758 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 

cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PRQ228. 

PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5 * -GGTAATGAGCTCC ATTACAG-3 ' (SEQIDNO:51) 

20 forward PCR primer 5 -GGAGTAGAAAGCGCATGW (SEQ ID NO:52) 

forward pcr primer s'-cacctgataccatgaatggcago * (SEQ id no:53) 

reverse PCR primer 5 ' -CGAGCTCG AATTAATTCG-3 ' (SEQIDNO:54) 

reverse PCR primer 5 ' -ggatctcctgagctcagg-3 * (seqidno:55) 
reverse PCR primer 5 ' <ctagttgagtgatccttgtaag-3 ' (SEQiDNO:56) 

25 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28758 
sequence which had the following nucleotide sequence 

hvhrirfiyatinn m fc 

S'-ATGAGACCCACACCTCATGCCGCrGTAATCACCTGACACATTTrGCAATT-S' (SEQ ID NO:57) 

to order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
30 by PCR amplication with the PCR primer pairs identified above. A positive library was then used to isolate clones 

encoding the PR0228 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0228 

[herein designated as UNQ202 (DNA33092-1202)] (SEQ ID NO:48) and the derived protein sequence for PR0228. 
35 The entire nucleotide sequence of UNQ202 (DNA33092-1202) is shown in Figure 18 (SEQ ID NO:48). 

Clone UNQ2Q2 (DNA33092-1202) contains a single open reading frame with an apparent ovulational initiation site 

at nucleotide positions 24-26 of SEQ ID NO:48 and ending at the stop codon after nucleotide position 2093 of SEQ 
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ID NO:48. The predicted polypeptide precursor is 690 amino acids long (Figure 19). Clone UNQ202 (DNA33092- 
1202) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209420. 

Analysis of the amino acid sequence of the full-length PR0228 polypeptide suggests thai portions of it 
possess significant homology to the secretin-relaicd proteins CD97 and EMRl as well as the secretin member, 
latrophttin,. thereby indicating that PR0228 may be a new member of the secretin related proteins. 

EXAMPLE 10: Isolation of cHN^ Q mil Encoding Human PROff^ 

The EST sequence accession number AF007268, a murine fibroblast growth factor (FGF-15) was used to 
search various public EST databases (e.g., GenBank, Dayhoff, etc.). The search was performed using the computer 
program BLAST or BLAST2 [Altschul et al.. Methods in Enzvmnlngy , 266:460480 (1996); 
hrtp://blast.wustiyedu/blast/README.hmil] as a comparison of the ECD protein sequences to a 6 frame translation 
of the EST sequences. The search resulted in a hit with GenBank EST AA220994. which has been identified as 
stratagene NT2 neuronal precursor 937230. 

Based on the Genbank EST AA220994 sequence, oligonucleotides were synthesized: 1) to identify by PCR 
a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
1 5 coding sequence. Forward and reverse PCR primers may range from 20 to 30 nucleotides (typically about 24). and 
are designed to give a PCR product of 100-1000 bp in length. The probe sequences are typically 40-55 bp (typically 
about 50) in length. In order to screen several libraries for a source of a full-length clone, DNA from the libraries 
was screened by PCR amplification, as per Ausubei et al.. Current Protocols in Molecular Biology, with the PCR 
primer pair. A positive library was then used to isolate clones encoding the gene of interest using the probe 
20 oligonucleotide and one of the PCR primers. 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR arnplifirarto n with the PCR primer pair identified below. A positive library was then used to isolate clones 
encoding the PR0533 gene using the probe oUgonucleotide and one of the PCR primers. 

RNA for construction of the cDNA Ubraries was isolated from human fetal retina. The cDNA libraries used 
25 to isolated the cDNA clones were constructed by standard methods using commercially available reagents (e.g., 
Invitrogen, San Diego, CA; Clonsech, etc.) The cDNA was primed with oligo dT containing a Not! site, linked with 
blunt to Sail hentikmased adaptors, cleaved with Nod. sized appropriately by gel electrophoresis, and cloned in a 
defined cremation into a suitable cloning vector (such as pRKB or pRKD; pRK5B is a precursor of pRK5D that does 
not contain the Sfil site; see, Holmes « al. f Science, 22:1278-1280 (1991)) in the unique Xhol and Notl sites. 
30 A cDNA done was sequenced in its entirety. The full length nucleotide sequence of PR0533 is shown in 

Figure 21 (SEQ ID NO:58). Clone DNA49435-1219 contains a single open reading frame with an apparent 
translarional initiation site at nucleotide positions 459-461 (Figure 21; SEQ ID NO:58). The predicted polypeptide 
precursor is 216 amino acids long. Clone DNA47412-1219 has been deposited with ATCC and is assigned ATCC 
deposit no. ATCC 209480. 

35 Based on a BLAST-2 and FastA sequence alignment analysis of the full-length sequence. PR0533 shows 

amino acid sequence identity to fibroblast growth factor (53%). 
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The oligonucleotide sequences used in the above procedure were the following: 
FGF 15. forward: 5 - ATCCGCCCAG ATGGCTACAATGTGTA-3 ' (SEQ ID NO:60); 

FGF 15. probe: 5 -GCCTCCCGGTCTCCCTGAGCAGTGCC AAACAGCGGC AGTGTA-3 ' (SEQ ID NO:61); 
FGF15. reverse: 5 -CCAGTCCGGTGACAAGCCCAAA-3 1 (SEQ ID NO:62). 

5 EXAMELE 11; Isolation of cDNA Clones Enc oding Human PRQ2AS 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 
Example 1 above, wherein the consensus sequence is designated herein as DNA30954. 

Based on the DNA30954 consensus sequence, oUgoructeoudes were synthesized to identify by PCR a cDNA 
library that contained the sequence of interest and for use as probes to isolate a clone of the full-length coding 
10 sequence for PR0245. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5-ATCGTTGTGAAGTTAGTGCCCC-3' (SEQIDNO:65) 
reverse PCR Primer S'-ACCTGCGATATCCAACAGAATTGO' (SEQIDNO:66) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30954 
i 5 sequence which had the following nucleotide sequence 
hybridization orohe 

5 ' -GGAAGAGGATAC AGTCACTCTGGAAGTATTAGTGGCTCC AGCAGTTCC-3 ' (SEQ ID NO:67) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
20 encoding the PR0245 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DN/tenuencog 
of the clones isolated as described above gave the full-length DNA sequence for PR0245 [herein designated as 
UNQ219 (DNA35638-1 141)] and the derived protein sequence for PR0245. 

The entire nucleotide sequence of UNQ219 (DNA3S638-I 141) is shown in Figure 23 (SEQ ID NO:63). 
25 Clone UNQ219 (DNA3563&M 141) contains a single open reading frame with an apparent translauonal initiation site 
at nucleotide positions 89-91 and ending at the scop codon at nucleotide positions 1025-1027 (Fig. 23; SEQ ID 
NO:63). The predicted rjorypepcideprecui»tt 3tt Clone UNQ219 (DNA35638-1 141) 

has been deposited with ATCC on September 16, 1997 and is assigned ATCC deposit no. ATCC 209265. 

Analysis of the amino acid sequence of the full-length PR0245 suggests that a portion of it possesses 60% 
30 amino acid identity with the human c-myb protein and, therefore, may be a new member of the transmembrane 
protein receptor tyrosine kinase family. 

EXAMPLE 12: Isolation of cDNA Clones Encoding Human PRO220, PRQ221 and PR0227 
(a) PRO220 

35 A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 

Example 1 above, wherein the consensus sequence is designated herein as DNA28749. Based on the DNA28749 
consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA library that contained the 
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sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for PRO220. 

A pair of PGR primers (forward and reverse) were synthesized: 
forward p£R primer 5 , -TCACCTGGAGCCTT^ATTGGCC-3• (SEQIDNO:74) 
reverse PCR primer 5 ' - ATACC AGCTATA ACC AGGCTGCG-3 ' (SEQ1DN0:75) 
Additionally, a synthetic oligonucleoude hybridization probe was constructed from the consensus DNA28749 
5 sequence which had the following nucleotide sequence: 
hybridization prohe 

5 -CAACAGTAAGTGGTTTGATGCTCTTCCAAATCTAGAGATTCTGATGATTGGG-3* (SEQ ID NO:76). 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries wai screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
10 encoding the PRO220 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. DNAsequenong 
of the clones isolated as described above gave the full-length DNA sequence for PRO220 [herein designated as 
UNQ194 (DNA32298-1 132) and the derived protein sequence for PRO220. 

The entire nucleotide sequence of UNQ194 (DNA32298-U32) is shown in Figure 25 (SEQ ID NO:68). 
15 Clone UNQ194 (DNA32298-1132) contains a single open reading frame with an apparent translation^ initiation site 
at nucleotide positions 480-432 and ending at the stop codon at nucleotide positions 26X4-2606 (Figure 25). The 
predicted polypeptide precursor is 708 amino acids long (Figure 26). Clone UNQ194 (DNA32298-1 132) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209257. 

Analysis of the amino acid sequence of the full-length PRO220 shows it has homology to member of the 
20 leucine rich repeat protein superfannly, including the leucine rich repeat protein and the neuronal leucine-rich repeat 
protein 1. 

(b) PRQ221 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 
25 Example 1 above, wherein the consensus sequence is designated herein as DNA28756. Based on the DNA28756 
consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA library that contained the 
sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for PR0221. 

A pair of PCR primers (forward and reverse) were synthesized: 

forward PCR primr 5 1 ^c atgtgtctcctcct acaaag-3 * (SEQ id no:77) 

30 reverse PCR primer 5'-GGGAATAGATCTGATCTGATTGG-3' (SEQDNO:78) 

' Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28756 
sequence which had the following nucleotide sequence: 
hybridization, probe 

5 -CACCTGTAGCAATGCAAATCTCAAGGAAATACCTAGAGATCTrCCTCCrGO^ (SEQ ID NO:79) 
35 In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PRQ221 gene using the probe oligonucleotide and one of the PCR primers. 
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RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. DNAsequemng 
of the clones isolated as described above gave the full-length DNA sequence for PR0221 {herein designated as 
UNQ195 (DNA33089-1 132) and the derived protein sequence for PR0221. 

The entire nucleotide sequence of UNQ195 (DNA33089-1 132) is shown in Figure 27 (SEQ ID NO:70). 
Clone UNQ195 (DNA33089-1 132) contains a single open reading frame with an apparent translationai initiation site 
at nucleotide positions 179-181 and ending at the stop codon at nucleotide positions 956-958 (Figure 27). The 
predicted polypeptide precursor is 259 amino acids long (Figure 28). PR0221 is believed to have a transmembrane 
region at amino acids 206-225. Clone UNQ195 (DNA33089-1 132) has been deposited with ATCC and is assigned 
ATCC deposit no. ATCC 209262. 

Analysis of the amino acid sequence of the full-length PR0221 shows it has homology to member of the 
leucine rich repeat protein superfamily, including the SUT protein. 



(c) E&Q22Z 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 
Example 1 above, wherein the consensus sequence is designated herein as DNA28740. Based on the DNA28740 
15 consensus sequence, obgonucleotides were synthesized to identify by PCR a cDNA library that contained the 
sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for PR0227. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR Primer 5'-AGCAACCGCCTGAAGCTCATCC-3 , (SEQIDNO:80) 

reverse PCR primer 5 -aaggcgcggtgaaagatgtagacg-3' (SEQIDNO:8d 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28740 
sequence which had the following nucleotide sequence: 
hybridization pttth* 

5 ' G ACTAC ATGTTTC AGGACCTGTAC AACCTCAAGTC ACTGGAGGTTGGCGA-3 1 (SEQ ID NO: 82). 

In order to screen several Hbrariea for a source of a foil-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PRQ227 gene using the probe otigosudeotidq and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human feral lung tissue. DNAseauaixg 
of the clones isolated as described above gave the full-length DNA sequence for PRG227 [herein designated as 
UNQ201 (DNA33786-1132) and the derived protein sequence for PR0227. 

The entire nucleotide sequence of UNQ201 (DNA3378M 132) is shown in Figure 29 (SEQ ID NO-.72). 
Clone UNQ201 (DNA337S6-1 132) conains a single open reading frame with an apparent translationai initiation site 
at nucleotide positions 117-1 19 and ending at the stop codon at nucleotide positions 1977-1979 (Figure 29). The 
predicted porypepude precursor is 620 unino acids long (Figure 30). PR0227 is believed to have a cransmembrane 
region. Clone UNQ201 (DNA33786-1132) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 
35 209253. 
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Analysis of the amino acid sequence of the full-length PR0221 shows it has homology to member of the 
leucine nch repeat protein superfamily, including ihe platelet glycoprotein V precursor and the human glycoprotein 

V. 



EXAMPLE \V Isolation of cDNA Clones FnmHin ff Human PRQ258 
5 A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 

Example 1 above. This consensus sequence is herein designated DNA28746. 

Based on the DNA28746 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 
cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PR0258. 

10 PCR primers (forward and reverse) were synthesized: 

forward PCR primer 5 ' -GCTAGGAATTCCAC AGAAGCCC-3 ' (SEQ ID NO: 85) 

reverse PPR primer 5 ' - AACCTGGA ATGTC ACCG AGCTG-3 ' (SEQ ID NO:86) 

reverse PCR primer 5 ' -CCTAGC ACAGTG ACGAGGG ACTTGGC-3 * (SEQ ID NO: 87) 

Additionally, synthetic oligonucleotide hybridization probes were constructed from the consensus DNA28740 

15 sequence which had the following nucleotide sequence: 

hYbridiariQn probe 

5 ' -AAG AC ACAGCCACCCTAAACTXH^ AGTCTTCTGGGAGCAAGCCTGCAGCC-3 ' (SEQ ID NO:88) 
5 ' -GC C CTGGC AG ACGAGGGCGAGTAC ACCTGCTCAATCHTC ACTATGCCTGT-3 ' (SEQ ID NO; 89) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

20 by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0258 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. DWtaequenaog 
of the clones isolated as described above gave the full-length DNA sequence for PR0258 [herein designated as 
UNQ225 (DNA35918-1 174)] (SEQ ID NO: 83) and the derived protein sequence for PR0258. 

25 The entire nucleotide sequence of UNQ225 (DNA35918-1174) is shown in Figure 31 (SEQ ID NO: 83). 

Clone UNQ225 (DNA35918-1174) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 147-149 of SEQ ID NO:83 and ending at the stop codon after nucleotide position 1340 of SEQ 
ID NO:83 (Figure 31). The predicted polypeptide precursor is 398 anuno acids long (Figure 32). Clone UNQ225 
(DNA35918-1 174) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209402. 

30 Analysis of the amino acid sequence of the full-length PRQ258 polypeptide suggests that portions of it 

possess significant homology to the CRTAM and the poliovirus receptor and have an Ig domain, thereby indicating 
that PR0258 is a new member of the Ig superfaniily. 

EXAMPLE 14: Isolation of cDNA Clones Encoding Human PROM* 
35 An expressed sequence tag database was ^TrhH for ESTs having homology to SLIT, resulting in the 

identification of a single EST sequence designated herein as T73996. Based on the T73996 EST sequence, 
oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, and 



WO 99/14328 PCT/US98/19330 

2) for use as probes to isolate a clone of the full-length coding sequence for PR0266. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primfil 5 -GTTGGATCTGGGCAACAATAACT (SEQIDNO:92) 
reverse PCR primer 5 -ATTGTTGTGCAGGCTGAGTTTAAG-3' (SEQ ID NO:93) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed which had the following nucleotide 
5 sequence 

hybridization probe 

5 * -GGTGGCTATAC ATGGATAGC AATTACCTGG ACACGCTGTCCCGGG-3 ' (SEQ ID NO:94) 

In order to screen several libraries for a source of a full-length clone. DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
10 encoding the PR0266 gene using the probe ottgonucleoride and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. DN/toeqjenang 
of the clones isolated as described above gave the full-length DNA sequence for PRQ266 (herein designated as 
UNQ233 (DNA37 150-1 178)) (SEQ ID NO:90) and the derived protein sequence for PR0266. 

The enure nucleotide sequence of UNQ233 (DNA37150-1178) is shown in Figure 33 (SEQ ID NO:90). 
15 Clone UNQ233 (DNA37150-1178) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 1 67-169 and ending at the stop codon after nucleotide position 2254 of SEQ ID NO:90. The 
predicted polypeptide precursor is 696 amino acids long (Figure 34). Clone UNQ233 (DNA37 150-1178) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209401. 

Analysis of the amino acid sequence of the full-length PRQ266 polypeptide suggests that portions of it 
20 possess significant homology to the SUT protein* thereby indicting that PR0266 may be a novel leucine rich repeat 
protein. 

EXAMPLE 15: Isolation of cDNA Clrme* Rn^tny Human PPfYffiO, 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
25 Example 1 above. This consensus sequence is herein designated DNA35705. Based on the DNA35705 consensus 

sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 

interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0269. 
Forward and reverse PCR primers were synthesized: 

forward PCR primer f .ftt S^TGGAAGGAGATGCGATGCCACCTG -3' 
30 (SEQ ID NO:97) 

forward PCR primer ( fl\ 5'-TGACCAGTGGGGAAGGACAG-3' (SEQ ID NO: 98) 

forward PCR primer 5 f -ACAGAGCAGAGGGTGCCTTG-3' (SEQ ID NO:99) 

reverse PCR primer (. r i) 5'-TCAGGGACAAGTGGTGTCTCTCCC-3' 

(SEQ ID NO: 100) 

35 revewe PCR primer (.r2) 5 ' -TC AGGG AAGGAGTGTGC AGTTCTG-3 ' 

(SEQ ID NO: 101) 
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Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35705 
sequence which had the following nucleotide sequence: 
hvbridi7arinn prohe 

5 - AC AGCTCCCGATCTCAGTTACTTGCATCGCGGACG A AATCGGCGCTCGCT-3 ' (SEQ ID NO:102) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
5 by PCR ampUficarion with the PCR primer pairs identified above. A positive library was then used to isolate clones 

encoding the PR0269 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0269 

[herein designated as UNQ236 (DNA3826O-1180)] (SEQ ID NO:95) and the derived protein sequence for PR0269. 
10 The entire nucleotide sequence of UNQ236 (DNA38260-1 180) is shown in Figure 35 (SEQ ID NO:95). 

Clone UNQ236 (DNA38260-1180) contains a single open reading frame with an apparent translauonai initiation site 

at nucleotide positions 314.316 and ending at the stop codon at nucleotide positions 1784-1786 (Fig. 35; SEQ ID 

NO:95). The predicted polypeptide precursor is 490 amino acids long (Fig. 36). Clone UNQ236 (DNA38260-1 180) 

has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209397. 
1 5 Analysis of the ammo arid sequence of the fuIHength PR0269 suggests that portions of it possess significant 

homology to the human uvomboraodulin proteins, thereby indicating that PR0269 may possess one or more 

thrombomodulin- like domains. 

EXAMPLE 16: Isolation of cDNA Hotim Erenrtiny Human PPfY7ff7 
20 A consensus DNA sequence encoding PR0287 was assembled relative to the other identified EST sequences 

as described in Example 1 above, wherein the consensus sequence is designated herein as DNA28728. Based on the 
DNA28728 consensus sentence, oligonucleotides were synthesized to identify by PCR a cDNA library that contained 
the sequence of interest and for use as probes toiisolate a clone of the full-length coding sequence for PR0287. 
A pair of PCR primers (forward and reverse) were synthesized: 

25 forward PCR primer 5 -ccgattcatagacctcgagagw (seqidno:105) 

reverse PCT nrimer 5 * -GTCAAGGAGTCCTCCAC AATAC-3 * (SEQ ID NO: 106) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28728 

sequence which had the following nucleotide sequence 

hvhriitiynrinn pr^fa 

30 5 ' -GTGTACAATGGCCATCCCAATGGCCAGCGCATTGGCCGCTTCTCT-3 ' 
(SEQ ID NO: 107) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0287 gene using the probe oligonucleotide and one of the PCR primers. 
35 RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0287 
[herein designated as UNQ250 (DNA39969-1 185). SEQ ID NO: 1031 and the derived protein sequence for PR0287. 
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The entire nucleotide sequence of UNQ250 (DNA39969-1185) is shown in Figure 37 (SEQ ID NO:103). 
Clone UNQ250 (DNA39%9-1 185) contains a single open reading frame with an apparent translation^ initiation site 
at nucleotide positions 307-309 and ending at the stop codon at nucleotide positions 1552-1554 (Fig. 37; SEQ ID 
NO: 103). The predicted polypeptide precursor is 415 amino acids long (Fig. 38). Clone UNQ250 (DNA39969-1 185) 
has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209400. 

Analysis of the amino acid sequence of the full-length PRQ287 suggests that it may possess one or more 
procollagen C-proteinase enhancer protein precursor or procollagen C-proteinase enhancer protein-like domains- 
Based on a BLAST and FastA sequence alignment analysis of the full-length sequence, PR0287 shows nucleic acid 
sequence identity to procollagen C-proteinase enhancer protein precursor and procollagen C-proteinase enhancer 
protein (47 and 54%, respectively). 



EXAMPLE 17 : Isolation of cDNA Clones Encoding Hu m an PRQ214 

A consensus DNA sequence was assembled using phrap as described in Example 1 above. This consensus 
DNA sequence is designated herein as DNA28744. Based on this consensus sequence, oligonucleotides were 
synthesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, and 2) for use as probes 
IS to isolate a clone of the full-length coding sequence. 

In order to screen several libraries for a source of a full-length clone. DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified below. A positive library was then used to isolate clones 
encoding the PR0214 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. A cDNA clone 
was sequenced in its entirety. The full length nucleotide sequence of DNA32286-1 191 is shown in Figure 39 (SEQ 
ID NO:108). DNA32286-U91 contains a single open reading frame with an apparent translational initiation site at 
nucleotide position 103 (Fig. 39; SEQ ID NO: 108). The predicted polypeptide precursor is 420 ammo acids long 
(SEQ ID NO: 109). 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence, PR0214 polypeptide 
25 shows amino acid sequence identity to HT protein and/or Fibulin (49% and 38% , respectively). 
The oligonucleotide sequences used in the above procedure were the following: 
28744 .p (OU555) 

5 ' -CCTGGCTATCAGCAGGTGGGCTCC AAGTGTCTCGATGTGGATGAGTGTGA-3 ' (SEQ ID NO:110) 
28744.f(OU556) 
30 5 ' - ATTCTGCGTGAAC ACTG AGGGC-3 ' (SEQ ID NOtlll) 
28744.r (OU557) 

5 ' -ATCTGCTTGTAGCCCTCGGCAC-3' (SEQ ID NO:112) 



EXAMPLE 18: Isolation of cDNA Clones Encoding Human PPCY^ 

33 A consensus DNA sequence was assembled using phrap as described in Example 1 above, wherein the 

consensus sequence is herein designated as DNA28722. Based on this consensus sequence, oligonucleotides were 
synthesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, and 2) for'use as probes 
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to isolate a clone of the full-length coding sequence. The forward and reverse PCR primers, respectively, synthesized 
for this purpose were: 

5 - AGGACTGCCATAACTTGCCTG (OLI489) (SEQ ID NO: 115) and 
5 ATAGGAGTTGAAGCAGCGCTGC (OLI490) (SEQ ID NO:116). 

The probe synthesized for this purpose was: 
5 5 -TGTGTGGACATAGACGAGTGCCGCTACCGCTACTGCCAGCACCGC (OU488) (SEQ ID NO: 1 17) 

mRNA for construction of the cDNA libraries was isolated from human feul kidney tissue. 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification, as per Ausubel et at. Current Protocols in Molecular Biology (1989), with the PCR primer 
pair identified above, A positive library was then used to isolate clones containing the PR0317 gene using the probe 
10 oligonucleotide identified above and one of the PCR primers. 

A cDNA clone was sequenced in its entirety. The entire nucleotide sequence of DNA33461-1199 (encoding 
PR0317) is shown in Figure 41 (SEQ ID NO: 1 13). Clone DNA33461-1 199 contains a single open reading frame 
with an apparent translational initiation site at nucleotide positions 68-70 (Fig. 41; SEQ ID NO:l 13). The predicted 
polypeptide precursor is 366 amino acids long. The predicted signal sequence is amino acids 1-18 of Figure 42 (SEQ 
15 ID NO: 1 14). There is one predicted N-linked glycosylation site at amino acid residue 160. Clone DNA33461-1 199 
has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209367. 

Based on BLAST™ and FastA™ sequence alignment analysis (using the ALIGN™ computer program) of 
the full-length PR0317sequence, PR0317 shows the most amino acid sequence identity to EBAF-1 (92%). The 
results also demonstrate a significant homology between human PR0317 and mouse LEFTY protein. The C -terminal 
20 end of the PR0317 protein contains many conserved sequences consistent with the pattern expected of a member of 
the TGF- superfaimly. 

In situ expression analysis in human tissues performed as described below evidences that mere is distinctly 
strong expression of the PR0317 polypeptide in pancreatic tissue. 

25 EXAMPLE 19: Isolation of cDNA clone* Encoding Human PRmni 

A consensus DNA sequence designated herein as DNA35936 was assembled using phrap as described in 
Example 1 above. Based on this consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 
cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence. 

30 In order to screen several libraries for a source of a full-length clone, DMA from the libraries was screened 

by PCR amplifyatinn with the PCR primer pair identified below. A positive library was then used to isolate clones 
encoding the PRO301 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney. 
A cDNA clone was sequenced in its entirety. The full length nucleotide sequence of native sequence 
35 PRO301 is shown in Figure 43 (SEQ ID NO: 1 18). Gone DNA40628-1216 contains a single open reading frame with 
an apparent translational initiation site at nucleotide positions 52-54 (Fig. 43; SEQ ID NO: 118). The predicted 
polypeptide precursor is 299 amino acids long with a predicted molecular weight of 32,583 daltons and pi of 8.29. 
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Clone DNA40628-1216 has been deposited with ATCC and is assigned ATCC deposit No. ATCC 209432. 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence, PRO301 shows 

amino acid sequence identity to A33 antigen precursor (30%) and coxsackie and adenovirus receptor protein (29%). 

The oligonucleotide sequences used in the above procedure were the following: 

5 OLI2162 (35936.fl) 5 ' -TCGCGG AGCTGTGTTCTGTTTCCC-3 ' (SEQ ID NO- 120) 
OLI2163 (35936.pl) 

5 -TG ATCGCG ATGGGGAC AAAGGCGC A AGCTCGAGAGGAAACTGTTGTGCCT-3 ' (SEQ ID NO 121) 
OLI2164 (35936.f2) 

5-ACACCTGGTTCAAAGATGGG-3' (SEQ ID NO: 122) 
10 OLI2165 (35936-rl) 

5-TAGGAAGAGTTGCTGAAGGCACGG-3* (SEQ ID NO:123) 
OLI2166 (35936.f3) 

5 ' -TTGCCTTACTC AGGTGCTAC-3 ' (SEQ ID NO:124) 
OLI2167 (35936.12) 
15 5 '- ACTC AGC AGTGGTAGGAAAG-3 ' (SEQ ID NO: 125) 

EXAMPLE 20: Isolation of cDNA Hones Encodin g Human PROMA 

A consensus DNA sequence assembled relative to the other identified EST sequences as described in 

Example 1 . wherein the consensus sequence is designated herein as DNA30845. Based on the DNA30845 consensus 
20 sequence, oligonucleotides were synthesized to identify by PCR a cDNA library that contained the sequence of 

interest and for use as probes to isolate a clone of the full-length coding sequence for PR0224. 
A pair of PCR primers (forward and reverse) were synthesized: 

forward PCR primer 5-AAGTTCCAGTGCCGCACCAGTGGC-3' (SEQ ID NO: 128) 

reverse PCR primer 5 '-TTGGTTCCACAGCCGAGCTCGTCG-3 ' (SEQ ID NO: 129) 
25 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30845 

sequence which had the following nucleotide sequence 

hybridization probe 

5 -GAGGAGGAGTGCAGGATTGAGCCATGTACCCAGAAAGGGCAATGCCCACC-3' (SEQ ID NO:130) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
30 by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0224 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNAsequenc&c 
of the clones isolated as described above gave the full-length DNA sequence for PR0224 [herein designated as 
UNQ198 (DNA33221-1 133)) and the derived protein sequence for PR0224. 
35 The entire nucleotide sequence of UNQ198 (DNA3322M 133) is shown in Figure 45 (SEQ ID NO: 126). 

Clone UNQ198 (DNA33221-1133) contains a single open reading frame with an apparent trans lanonal initiation site 
at nucleotide positions 96-98 and ending at the stop codon at nucleotide positions 942-944 (Figure 45; SEQ ID 
NO: 126). The start of a transmernbrane region begins at nucleotide position 777. The predicted polypeptide 
precursor is 282 amino acids long (Figure 46). Clone UNQ198 (DNA33221-1133) has been deposited wim ATCC 
40 and is assigned ATCC deposit no. ATCC 209263. 

Analysis of the amino acid sequence of the full-length PR0224 suggests that it has homology to very tow- 
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density apoprotein receptors, apolipoprotein E receptor and chicken oocyte receptors P95. Based on a BLAST and 
FastA sequence alignment analysis of the full-length sequence, PR0224 has amino acid identity to portions of these 
proteins in the range from 28% to 45%, and overall identity with these proteins in the range from 33% to 39%. 

EXAMPLE 21: Isolation rr>MA Clones Encoding friman PRQ722 
5 A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 

Example 1 above, wherein the consensus sequence is designated herein as DNA28771 . Based on the DNA28771 
consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA library that contained the 
sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for PR0222. 
A pair of PCR primers (forward and reverse) were synthesized: 
10 forward PCR prinw 5-ATCTCCTATCGCTGCTrTCCCGG-3' (SEQ ID NO: 133) 
reverse PCR primer 5 ' -AGCC AGGATCGC AGTAAAACTCC-3 * (SEQ ID NO: 1 34) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28771 
sequence which had the following nucleotide sequence: 
hybridization probe 

15 5'-ATTTAAACTTGATGGGTCTGCGTATCTTGAGTGCTTACAAAACCTTATCT-3 , (SEQ ID NO:135) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR arnplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0222 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fietal kidney tissue. 
20 DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0222 

[herein designated as UNQ196 (DNA33 107- 1135)] and the derived protein sequence for PR0222. 

The entire nucleotide sequence of UNQ196 (DNA33107-1135) is shown in Figure 47 (SEQ ID NO:131). 
Clone UNQ196 (DNA33 107- 1135) contains a single open reading frame with an apparent trans lauonal initiation site 
at nucleotide positions 159-161 and ending ax the stop codon at nucleotide positions 1629-1631 (Fig. 47; SEQ ID 
25 NO:131). The rjredicied polypeptide pm Clone UNQ196 (DNA33 107- 1135) 

has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209251. 

Based on a BLAST and FastA sequence ali gnment analysis of the full-length sequence, PR0222 shows 
amino acid sequence identity to mouse complement factor h precursor (25- 

26%), complement receptor (27-29%), mouse complement C3b receptor type 2 long form precursor (25-47%) and 
30 human hypothetical protein kiaa0247 (40%). 

EXAMPLE 22: Isolation at eDN A clon^ Pj>coding PRQM4 

A consensus DNA sequence was assembled (DNA30926) using phrap as described in Example 1 above. 
Based on this consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that 
35 contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence. 

RNA for the construction of the cDNA libraries was isolated using standard isolation protocols, e.g., 
Ausubel et al„ Current Protocols in Molecular Biology, from tissue or cell line sources or it was purchased from 
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commercial sources (e.g.. Clontech). The cDNA libraries used to isolate the cDNA clones were constructed by 
standard methods (e.g., Ausubel et ai) using commercially available reagents (e.g., Invitrogen). This library was 
derived from 22 week old fetal brain tissue. 

A cDNA clone was sequenced in its entirety. The entire nucleotide sequence of PR0234 is shown in Figure 
49 (SEQ ID NO:136). The predicted polypeptide precursor is 382 amino acids long and has a calculated molecular 
5 weight of approximately 43.1 kDa. 

The oligonucleotide sequences used in the above procedure were the following: 
30926.p (OU826) (SEQ ID NO; 138): 5 ' -GTTC ATTG AAAACCTCTTGCC ATCT 
GATGGTGACTTCTGGATTGGGCTC A-3 ' 

30926,f (OLI827) (SEQ ID NO:139): 5'-AAGCCAAAGAAGCCTGCAGGAGGG-3' 
10 30926.r (OU828) (SEQ ID NO:140): 5-CAGTCCAAGCATAAAGGTCCTGGC-3' 

EXAMPLE 23: Isolation of cDNA Clones Encodin g Human PR^ ) 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 

Example 1 above, wherein the consensus sequence was designated herein as DNA30933. Based on the DNA30933 
15 consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA library that contained the 

sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for PR0231. 
Three PCR primers (two forward and one reverse) were synthesized: 

forward PCR nrimer 1 5 ' -CC AACTACC AAAGCTGCTGGAGCC-3 ' (SEQ ID NO: 143) 

forward PCR Primer I 5 ' -GC AGCTCTATTACCACGGG AAGG A-3 ' (SEQ ID NO: 144) 
20 reveng PCR primer 5 -TCCTTCCCGTGGTAATAGAGCTGC-3' (SEQIDNO:145) 

Add^onalry, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30933 

sequence which had the following nucleotide sequence 

hvhririiMri/m PT^Y 

5 ' -GGC AGAG AACC AGAGGCCGGAGGAGACTGCCTCTTTAC AGCC AGG-3 ' (SEQ ID NO.146) 
25 In order to screen several libraries fix a source of a full-length clone, DNA from the libraries was screened 

by PCR amph&ation with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PR0231 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from hnman fetal liver tissue. DNtoqjencssjg 
of the clones isolated as described above gave the full-length DNA sequence for PR0231 [herein designated as 
30 UNQ205 (DNA34434-1 139)1 and the derived protein sequence for PR0231. 

The entire nucleotide sequence of UNQ205 (DNA34434-1139) is shown in Figure 51 (SEQ ID NO:141). 
Clone UNQ205 (DNA34434-1 139) contains a single open reading frame with an apparent transiational initiation site 
at nucleotide positions 173-175 and ending at the stop codon at nucleotide positions 1457-1459 (Fig. 51; SEQ ID 
NO:141), The predicted polypeptide precursor is 428 amino acids long (Fig. 52). Clone UNQ205 (DNA34434-1139) 
35 has been deposited with ATCC on September 16, 1997 and is assigned ATCC deposit no. ATCC 209252. 

Analysis of the amino acid sequence of the full- length PR0231 suggests that it possesses 30% and 31% 
amino acid identity with the human and rat prostatic acid phosphatase precursor proteins, respectively. 
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EXAMPLE 24: Isolation of cDNA Clones Encoding PR02? q 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA28762. Based on the DNA28762 consensus 
sequence, oligonucleotides were synthesized: I) to identify by PGR a cDNA library that contained the sequence of 
5 interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0229. 
A pair of PGR primers (forward and reverse) were synthesized: 
forward PCR primer 5'-T^CAGCTCATCACaTCACCTGCC-3 , (SEQIDNO:149) 
rgvenc PCR primer 5 -GGCTCATACAAAATACCACTAGGG-3' (SEQIDNO:150) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28762 
10 sequence which had the following nucleotide sequence 
hybridization nrnhe 

5 ' -GGGCCTCC ACCGCTGTGAAGGGCGGGTGGAGGTGGAACAGAAAGGCCAGT-3' (SEQ ID NO:151) 

In order to screen several libraries for a source of a full-length done, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
15 encoding the PR0229 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNitaqwang 
of the clones isolated as described above gave the full-length DNA sequence for PR0229 (herein designated as 
UNQ203 (DNA33 100-1 159)] <SEQ ID NO: 147) and the derived protein sequence for PRQ229. 

The entire nucleotide sequence of UNQ203 (DNA33 100- 1159) is shown in Figure 53 (SEQ ID NO:147). 
20 Clone UNQ203 (DNA33 100-1159) contains a single open reading frame with an apparent translation^ initiation site 
at nucleotide positions 98-100 and ending at the stop codon at nucleotide positions 1 139-1 141 (Figure 53). The 
predicted polypeptide precursor is 347 amino acids long (Figure 54). Clone UNQ203 (DNA3310O-1 159) has been 
deposited with ATCC and is assigned ATCC deposit no.ATCC 209377 

Analysis of the amino acid sequence of the mil-length PR0229 polypeptide suggests that portions of it 
25 possess significant homology to antigen wcl.l, M130 antigen and CD6. 

EXAMPLE 25: Isolation of cDNA Clonal Encndmo Hum™ PPmffi 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described above 
in Example 1. This consensus sequence is herein designated DNA30908. Based on the DNA30908 consensus 
30 sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
- interest, and 2) for use as probes to isolate a clone of the full-length coding ff*qi'»ncf for PRG238. 
PCR primers (forward and reverse) were synthesized: 
forward PCR primer 1 5 M3GTGCTAAACTGGTGCTCTGTGGC-3' (SEQ ID NO: 154) 

toward PCR primer 2 5 ' -cagggc aagatgagc attcc-3* (SEQiDNO:i55) 

35 rCYCfSC PCR Primcx 5 -TCATACTGTTCCATC^CGGCACGC-3 , (SEQ ID NO: 156) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30908 
sequence which had the following nucleotide sequence 
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hybridization prnhg 

5 - A ATGGTGGGGCCCTAGAAG AGCTC ATCAGAGAACTCACCGCTTCTCATGC-3 ' (SEQ ID NO:157) 

In order to screen seven! libraries for a source of a full-length clone. DNA from the libraries was screened 

by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 

encoding the PR0238 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNAscqjercing 

of the clones isolated as described above gave the full-length DNA sequence for PR0238 and the derived protein 

sequence for PR0238. 

The entire nucleotide sequence of DNA3560O-1162 is shown in Figure 55 (SEQ ID NO: 152). Clone 
DNA35600-1 162 contains a single open reading frame with an apparent translation^ initiarion site at nucleotide 
positions 134-136 and ending prior to the stop codon at nucleotide positions 1064-1066 (Figure 55). The predicted 
polypeptide precursor is 310 amino acids long (Figure 56). Clone DNA35600-1162 has been deposited with ATCC 
and is assigned ATCC deposit no. ATCC 209370. 

Analysis of the aitiino acid sequence of the full-length PR0238 polypeptide suggests that portions of it 
possess significant homology to reductase, particularly oxidoreductase, thereby indicating that PR0238 may be a 
novel reductase. 



EXAMPLE 26 : Isolation of cHNA rian M Encoding Human PttfYm 

The extracellular domain (ECD) sequences (including the secretion signal, if any) of from about 950 known 
20 secreted proteins fronvthe Swiss-Prot public protein database were used to search expressed sequence tag (EST) 

databases. The^ESJ.databascs included public EST databases (e.g.. GenBank) and a proprietary EST DNA database 

(LIFESEQ™, lK7te ; fhannaceuticals, Palo Alto, CA). The search was performed using the computer program 

BIAST or BLAST2 (Altshul et al„ Mfltafa a fafflpojagy 266:460480 (1996)) as a conroarison of the ECD protein 

sequences to a 6 frame translation of the EST sequence. Those comparisons resulting in a BLAST score of 70 (or 
25 in some cases 90) or greater that did not encode known proteins were clustered and assembled into consensus DNA 

sequences with the program "pimp" (Phil Green, University of Washington, Seattle. Washington; 

htm ://bozeman.mbt washings 

An expressed sequence tag (EST) was io^ntined by the EST database search and a consensus DNA sequence 

was assembled relative to other EST sequences using phrap. This consensus sequence is herein designated 
30 DNA30945. Based on the DNA30945 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR 

a cDNA horary that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 

coding sequence for PR0233. 

Forward and reverse PCR primers were synthesized: 

forward PCR primer 5 -ggtgaaggcagaaattggagatg-3' (SEQiDNO:i60) 

35 rCYMC PCR primer 5 ' -ATCCCATGC ATCAGCCTGTTTACC-3 ' (SEQIDNO:l61) 

Additionally, a synthetic oUgonucleotide hybridization probe was constructed from the consensus DNA30945 
sequence which had the following nucleotide sequence 
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hybridization nmfa 

5 -GCTGGTGTAGTCTATAC ATC AG ATTTGTTTGCTACACAAG ATCCTC AG-3 ' 
(SEQ ID NO: 162) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
5 by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0233 gene using the probe oligonucleotide. 

RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. DNAsequensng 
of the clones isolated as described above gave the full-length DNA sequence for PR0233 (herein designated as 
UNQ207 (DNA34436-1238)] (SEQ ID NO: 158) and the derived protein sequence for PR0233. 
10 The entire nucleotide sequence of UNQ207 (DNA34436-1238) is shown in Figure 57 (SEQ ID NO: 158). 

Clone UNQ207 (DNA34436-1238) contains a single open reading frame with an apparent translation^ initiation site 
at nucleotide positions 101-103 and ending at the stop codon at nucleotide positions 1001-1003 (Figure 57). The 
predicted polypeptide precursor is 300 amino acids long (Figure 58). The full- length PR0233 protein shown in 
Figure 58 has an estimated molecular weight of about 32,964 daltons and a pi of about 9.52. Clone UNQ207 
1 5 (DNA34436-1238) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209523. 

Analysis of the amino acid sequence of the full-length PR0233 polypeptide suggests that portions of it 
possess significant homology to reductase proteins, thereby indicating that PR0233 may be a novel reductase. 

EXAMPLE 27: Isolation of cDNA Clones Encoding Human PttOZM 
20 A consensus DNA sequence was assembled relative to other EST ffqwrntrt using phrap as described in 

'Example 1 above. This consensus sequence is herein designatrd DNA30836. Based on the DNA30836 consensus 
iV ' °" " sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0223 . 
PCR primer pairs (one forward and two reverse) were synthesized: 
25 forward PCR primer 5-TTCCATGCCACCTAAGGGAGACTC-3' (SEQ ID NO: 165) 

reverse PCR primer 1 5 '-TGGATQAGGTGTGCAATGGCTGGC^ ' (SEQ DO NO: 166) 
revere PTB nritwr 1 5 '-AGCTCTCAGAGGCTGGTCATAGGG-3' (SEQ ID NO: 167) 
Additionally, a synthetic oligonucleotide hybridization probe was cewtructed from the consensus DNA30836 
sequence which had the following nucleotide sequence 
30 hvbnrtaoCTprpta 

5 ' -GTCGGCCCTTTCCC AGGACTGAAC ATGAAG AGTTATCCCGGCTTCCTC * (SEQ ID NO: 168) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0223 gene using the probe oligonucleotide and one of the PCR primers. 
35 RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNAseuueuiug 

of the clones isolated as described above gave the full-length DNA sequence for PR0223 [herein designated as 
UNQ197 (DNA33206-1165)] (SEQ ID NO: 163) and the derived protein sequence for PR0223. 
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The entire nucleotide sequence of UNQ197 (DNA33206-U65) is shown in Figure 59 (SEQ ID NO: 163). 
Clone UNQ197 (DNA33206-U65) coniains a single open reading frame with an apparent relational initiation site 
at nucleotide positions 97-99 and ending at the stop codon at nucleotide posirions 1525-1527 (Figure 59). The 
predicted polypeptide precursor is 476 amino acids long (Figure 60). Clone UNQ197 (DNA33206-1165) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209372. 

Analysis of the amino acid sequence of the full-length PR0223 polypeptide suggests that it possesses 
significant homology to various serine carboxypeptidase proteins, thereby indicating that PR0223 may be a novel 
serine carboxypeptidase. 

EXAMPLE 28: Isolation of cDNA Clones Encoding Human PPm^ 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated "DNA30927" . Based on the DNA30927 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library thai contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0235. 
A pair of PCR primers (forward and reverse) were synthesized: 
15 fgrwajd PCR primer 5 ' -TGG AATACCGCCTCCTGC AG-3 ' (SEQ ID NO: 171) 

reverse pcr primer 5 ' -cttctgccctttggagaagatggc-3' <seq n> no:172) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30927 
sequence which had the following nucleotide sequence 

hvhriri^tinff pTflfte 

20 5 ' ^GACTCACTGGCCCAGGCCTTC AATATC (SEQ ID NO:173) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified Above. A positive library was then used to isolate clones 
encoding the PR0235 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNAnixnczng 
25 of the clones isolated as described above gave the full-length DNA sequence for PR0235 [herein designated as 
UNQ209 (DNA35558-1 167)] (SEQ ID NO: 169) and the derived protein sequence for PRQ235. 

The entire nucleotide sequence of UNQ209 (DNA35558-1167) is shown in Figure 6i (SEQ ID NO: 169). 
Clone UNQ209 (DNA35558-1 167) coniains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 667-669 and ending at the stop codon at nucleotide positions 2323-2325 (Figure 61). The 
predicted polypeptide precursor is 552 amino acids long (Figure 62). Clone UNQ209 (DNA35558-1 167) has been 
deposited with ATCC and is assigned ATCC deposit no. 209374. 

Analysis of the amino acid sequence of the foil-length PR0235 polypeptide suggests that portions of it 
possess significant homology to the human, mouse and Xenopus ptexm protein, thereby indicating that PR0235 may 
be a novel plexin protein. 
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EXAMPLE 29 : fixation Of cDNA Honea Encoding Human PRfYnft M Human pp rft ft ? 

Consensus DNA sequences were assembled relative to other EST sequences using phrap as described in 
Example 1 above. These consensus sequences are herein designated DNA30901 and DNA30847. Based on the 
DNA30901 and DNA30847 consensus sequences, oligonucleotides were synthesized: 1) to identify by PCR a cDNA 
library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding 
5 sequence for PR0236 and PR0262, respectively. 

Based upon the DNA30901 consensus sequence, a pair of PCR primers (forward and reverse) were 
synthesized: 

forward PCR primer 5*-tggctactccaagaccctggcatg.3' (Seqidno:178) 

reverse PCR Primfir 5 '-TGGAC AAATCCCCTTGCTC AGCCC-3 ' (SEQIDNO:179) 
10 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30901 
sequence which had the following nucleotide sequence 
hvbridi?arinn prpfre 

5 , •GGGC^^CACCGAAGCAGTGGACCTlTAT^TTGACCACCTGATGTCCAGGG-3 , (SEQ ID NO.180) 

Based upon the DNA30847 consensus sequence, a pair of PCR primers (forward and reverse) were 
15 synthesized: 

forward PCR primer 5 '-ccagctatgactatgatgcacc^ <seqidno:181) 
revene PCR primer 5 • -tggc accc agaatggtgttggctc-3 ' (SEQiDNO:i82) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30847 
sequence which had the following nucleotide sequence 

20 hvhrirfiTJtirit) rrmtffi 

5 ' *GG AGATGTC ATCAGC AAGTTCCAGGAAGTTCCTTTGGGACCI^ ' (SEQ ID NO: 183) 

■ m P rck -In order to screen several libraries for a source of full-length clones. DNA from the libraries was screened 
by PCR amplification with the PCR primer pairs identified above. Positive libraries were then used to isolate clones 
elicoMgfo* PR0236 and PR0262 genes using the probe oligonucleotides and one of the PCR primers. 
25 - DN RNA for construction of the cDNA libraries was isolated from human fetal lung tissue for PR0236 and 
hurnan7etal liver tissue for PR0262. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0236 
[herein designated as UNQ210 (DNA3559MI68)] (SEQ ID NO: 174), the derived protein sequence for PR0236. 
the full-length DNA sequence for PR0262 (herein designated as UNQ229 (DNA36992-1168)] (SEQ ID NO: 176) and 
30 the derived protein sequence for PR0262. 

The entire nucleotide sequence of UNQ210 (DNA35599-U68) is shown in Figure 63 (SEQ ID NO: 174). 
Clone UNQ210 (DNA35599-1 168) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 69-71 and ending at the stop codon at nucleotide positions 1977-1979 (Figure 63). The 
predicted polypeptide precursor is 636 amino acids long (Figure 64). Clone UNQ210 (DNA35599-U68) has been 
35 deposited with ATCC and is assigned ATCC deposit no. ATCC 209373. 

The entire nucleotide sequence of UNQ229 (DNA36992-1 168) is shown in Figure 65 (SEQ ID NO: 176). 
Clone UNQ229 (DNA36992-1168) contains a single open reading frame with an apparent translational initiation site 

137 



WO 99/14328 



PCT/US98/19330 



at nucleotide positions 240-242 and ending at the stop codon at nucleotide positions 2202-2204 (Figure 65). The 
predicted polypeptide precursor is 654 amino acids long (Figure 66). Clone UNQ229 (DNA36992-1 168) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209382. 

Analysis of the amino acid sequence of the full-length PR0236 and PR0262 polypeptides suggests that 
portions of those polypeptides possess significant homology to P-galactosidase proteins derived from various sources, 
thereby indicating that PR0236 and PR0262 may be novel p-galactosidase homotogs. 

EXAMPLE 30: Isolation of cDNA Clone* Pe nding Human 

A consensus DNA sequence was assembled relative to other EST sequences using pfarap as described in 
Example I above. This consensus sequence is herein designated DNA30909. Based on the DNA30909 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0239. 

A pair of PCR primers (forward and reverse) were synthesized: 

forward PCR primer S'-cctccctctattacccatgtc^' (seq id no: 186) 

reverse PCR Primci S'-GACCAACrTTCTCTGGGAGTGAGG-S' (SEQ ID NO: 187) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30909 
sequence which had the following nucleotide sequence 
hybridization probe 

5 ' -GTC ACTTTATTTCTCTAAC AACAAGCTCG AATCCTTACC AGTGGC AG-3 * 
(SEQ ID NO: 188) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0239 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. DN/taequenoog 
of the clones isolated as described above gave the full-length DNA sequence for PR0239 (herein designated as 
UNQ213 (DNA34407-1169)] (SEQ ID N0:t84) and the derived protein sequence for PR0239. 

The entire nucleotide sequence of UNQ213 (DNA34407-1 169) is shown in Figure 67 (SEQ ID NO: 184). 
Clone UNQ213 (DNA34407-1169) contains a tingle open reading frame with an apparent translational initiation site 
at nucleotide positions 72-74 and ending a the stop codon at nucleotide positions 1575-1577 (Figure 67). The 
predicted polypeptide precursor is 501 ammo acids long (Figure 68). Clone UNQ213 (DNA34407-1 169) has been 
deposited with ATCC and is assigned ATCC deposit no.ATCC 209383. 

Analysis of the amino acid sequence of the full-length PR0239 polypeptide suggests that portions of it 
possess significant homology to the densin protein, thereby indicating that PR0239 may be a novel molecule in the 
dens in family. 

EXAMPLE 31: Isolation of cDNA Clones Encodiny Human Mjflyff 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA28731. Based on the DNA28731 consensus 
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sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA Ubrary that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0257. 
A pair of PCR primers (forward and reverse) were synthesized: 

forward PCR primer s-tctctattccaaactgtggcg-s* (seq id NO:i9i) 

reverse PCR primer S -TTTGATGACGATTCGAAGGTGG^' (SEQ ID NO: 192) 
5 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28731 
sequence which had the following nucleotide sequence 

hybridization probe 

5 -GGAACK5ATCCT^CACCAGCCCCAA^^ACCCAAAGCCGCATCCTGAGC-3 , (SEQ ID NO:193) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries wis screened 
10 by PCR ainplificaikm with the PCR primer pair identified above. A positive library was then used to isolate clones 

encoding the PR0257 gene using the probe oligonucleotide and one of the PCR primers. 

RN A for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0257 

(herein designated as UNQ224 (DNA3584M 173) (SEQ ID NO: 189) and the derived protein sequence for PR0257. 
15 The entire nucleotide sequence of UNQ224 (DNA3584M173) is shown in Figure 69 (SEQ ID NO:189). 

Clone UNQ224 (DNA3584M 173) contains a single open reading frame with an apparent translanonai initiation site 

at nucleotide positions 964-966 and ending at the stop codon at nucleotide positions 2785-2787 (Figure 69). The 

predicted polypeptide precursor is 607 amino acids long (Figure 70). Clone UNQ224 (DNA35841-U73) has been 

deposited with ATCC and is assigned ATCC deposit no. ATCC 209403. 
20 Analysis of the amino acid sequence of the full-length PR0257 polypeptide suggests that portions of it 

possess significant homology to the ebnerin protein, thereby indicating that PR02S7 may be a novel protein member 

related to the ebnerin protein. 

EXAMPLE 32: Isolamm of cDNA Clone* Encodma Hitman PttftMfl 

25 A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 

Example 1 above. This consensus sequence is herein designated DNA30834. Based on the DNA30834 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding trqufncf for PRO260. 
PCR primers (forward and two reverse) were synthesized: 

30 forward PCR primer. 5 '-TGGTTTGACC AGGCCAAGTTCGG-3 ' (SEQ ID NO: 196); 

reverse PCR primer A: 5 '-GGATTCATCCTCAAGGAAGAGCGG-3' (SEQ ID NO: 197); and 

reverse PCR primer ft: SAACTnKrAGCATCAGCCACTXTGCO' (SEQ ID NO: 198) 

Additionally, a synthetic oligonucleotide hybridizauon probe was constructed from the consensus DNA30834 

sequence which had the following nucleotide sequence: 

35 hvtadiation probe; 

S'-TTCCGTGCCCAGCTTCGGTAGCGAGTGGTTCTGGTGGTATTGGCAO' (SEQ ID NO:199) 
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In order to screen several libraries for a source of a fall-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PRO260 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PRO260 
[herein designated as UNQ227 (DNA33470-1 175)] (SEQ ID NO: 194) and the derived protein sequence for PRO260. 

The entire nucleotide sequence of UNQ227 (DNA33470-1 175) is shown in Figure 71 (SEQ ID NO: 194). 
Clone UNQ227 (DNA33470-1175) contains a single open reading frame with an apparent transitional irritiation site 
at nucleotide positions 67-69 and ending at the stop codon 1468-1470 (see Figure 71). The predicted polypeptide 
precursor is 467 arnino acids long (Figure 72). Clone UNQ227 (DNA33470-1175) has been deposited with ATCC 
and is assigned ATCC deposit no. ATCC 209398. 

Analysis of the arnino acid sequence of the full-length PRO260 polypeptide suggests that portions of it 
possess significant homology to the alpha-l-fucosidase precursor, thereby indicating that PRO260 may be a novel 
fucosidase. 



EXAMPLE 33 : Isolation of cDNA Clones Encoding Human PRfttM 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA30914. Based on the DNA30914 consensus 
sequence, oligonucleotides were synthesized: i) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0263. 

PCR primers (tow forward and one reverse) were synthesized: 
forward PCR nrimer 1- 5 '-GAGCTTTCCATCC AGGTGTCATGC-3 ' (SEQ ID NO:202); 
forward PCR Primer 2* 5 ' -GTCAGTGACAGTACCTACTCGW (SEQ ID NO:203); reverse PCR primer- 

5 '-TGGAGCAGGAGGAGTAGTAGTAGG-S* (SEQ ED NO:204) 
Additionally, a synthetic obgonucleotide hybridization probe was constructed from the consensus DNA30914 
sequence which had the following nucleotide sequence: 

hvhriHiTatfrn. pnrtnr 

5 ' -AGGAGGCCTGTAGGCTGCTCGGACTAAGTTrGGCCGGCAAGGA ' (SEQ ID NO:205) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplific ati on with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0263 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal tiver tissue, Wjfcequenring 
of the clones isolated as described above gave the full-length DNA sequence for PR0263 (herein designated as 
UNQ230 (DNA34431-1177)] (SEQ ID NO:20O) and the derived protein sequence for PRQ263. 

The entire nucleotide sequence of UNQ230 (DNA34431-1 177) is shown in Figure 73 (SEQ ID NO:200). 
Clone UNQ230 (DNA34431-U77) contains a single open reading frame with an apparent traiularional initiation she 
at nucleotide positions 160-162 of SEQ ID NO:200 and ending at the stop codon after the nucleotide at position 1 126- 
1 128 of SEQ ID NO:200 (Figure 73). The predicted polypeptide precursor is 322 amino acids long (Figure 74), 
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Clone UNQ230 CDNA34431-1177) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209399. 

Analysis of the amino acid sequence of the full-length PR0263 polypeptide suggests that ponions of it 
possess significant homology to CD44 antigen, thereby indicating that PR0263 may be a novel ceil surface adhesion 
molecule. 



EXAMPLE 34 : Isolation Qf CDNA Clones Encoding Human ?Rp?™ 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 
Example 1 above, wherein the consensus sequence was designated herein as DNA35712. Based on the DNA357I2 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the 
sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PRO270. 

Forward and reverse PCR primers were synthesized: 

forward PCR primer, (fi) 5 '-gcttggatattcgcatgggcctac-3* (seq id no:208) 
forward PCR primer < Q) 5 • -tggag ac aat atccctg agg-3 * (seq id no:209) 
reverse PCR primer (.rl) s^aacagttggccacagcatggcagg^' <seq id NO:2i0) 

Additionally, a synthetic ougonucleoride hybridization probe was constructed from the consensus DNA35712 
sequence which had the following nucleotide sequence 

hybridization prnfo v 

5 ' -CC ATTGATGAGGAACTAG AACGGGACAAGAGGGTCACTTGGATTGTGGAG-3 ' 
(SEQlDNO:211) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplication with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PRO270 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. DNAsequerang 
of the clones isolated as described above gave the full-length DNA sequence for PRO270 therein designated as 
UNQ237, DNA39510-1 181] (SEQ ID NO:206) and the derived protein sequence for PRO270. 

The entire nucleotide sequence of UNQ237, DNA39510-U81 is shown in Figure 75 (SEQ ID NO:206). 
Clone UNQ237 (DNA395HM181) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 3-5 and ending a the stop codon at nucleotide positions 891-893 (Fig. 75; SEQ ID NO:206). 
The predicted polypeptide precursor is 296 amino acids long (Fig. 76). Clone UNQ237 (DNA39510-1 181) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209392. 

Analysis of the amino acid setpence of the full-length PRO270 suggests that ponions of it possess significant 
homology to the tmoreooxin-proteai, thereby radicating that the PRO270 protein may be a novel member of the 
thioredoxin family. 

EXAMPLE Isolation of cDN A Clones Pn coding Human PRfW71 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA35737. Based on the DNA35737 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
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interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0271 
Forward and reverse PCR primers were synthesized: 

forward PCR primrri s-TGCTrcGCTACTGCCCTC^ (SEQID no:2u> 
forward PCR primrr 2 5 1 -ttcccttgtgggttggag-3 • (SEQ id NO:2 i 5) 

forward PCR primer ) 5 ' -AGGGCTGGAAGCC AGTTC-3 ' (SEQ ID NO:216) 
reverse PCR Primer. 1 5-AGCCAGTGAGGAAATGCG-3' (SEQIDNO:217) 

reverse PCR primer 2 s'.tgtccaaagtacacacacctgaggo' (SEQ id no-.218) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35737 
sequence which had the following nucleotide sequence 

hvbridizarinn pmh* 

5 -GATGCCACGATCGCCAACKjTGGGACAGCTCTTTGCCGCCTGGAAG-3* (SEQ ID N0.219) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0271 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. DNAsequenang 
of the clones isolated as described above gave the full-length DNA sequence for PR0271 [herein designated as 
UNQ238 (DNA39423-1182)] (SEQ ID NO:212) and the derived protein sequence for PR027L 

The enure nucleotide sequence of UNQ238 (DNA39423-1182) U shown in Figure 77 (SEQ ID NO:212). 
Clone UNQ238 (DNA39423-1 182) contains a single open reading frame with an apparent translation^ initiation site 
at nucleotide positions 101-103 and ending at the stop codon at nucleotide positions 118M183 (Figure 77). The 
predicted polypeptide precursor is 360 amino acids long (Figure 78). Clone UNQ238 (DNA39423-1 182) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209387. 

Analysis of the amino acid sequence of the full-length PR0271 polypeptide suggests that it possess 
significant homology to the proteoglycan link protein, thereby indicating that PRQ27 1 may be a link protein homolog . 

25 EXAMPLE 36 : Isolation of cDNA Clone* Rncndino H.m^n PPrfflJ? 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA36460. Based on the DNA36460 consensus 
sequence, otigonucieotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0272. 
Forward and reverse PCR primers were synthesized: 

forward PCR pang <fl) 5*-cgcaggccctcatggccagg-3' (seq id no:222) 

forward PCR prjnier (.G) 5 ' -G AAATCCTGGGTAATTGG-3 ' (SEQ ID NO:223) 

rCVCnc PCR primer 5 ' -GTGCGCGGTGCTC ACAGCTC ATC-3 ' (SEQ ID NO:224) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA36460 
sequence which had the following nucleotide sequence 
hybridization probe 

5 ' -CCCCCCTGAGCG ACGCTCCCCCATG ATGACGCCC ACGGGAACTTC-3 ' (SEQ ID NO:225) 
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In order to screen several libraries for a source of a fall-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PR0272 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. DNAsequonng 
of the clones isolated as described above gave the full-length DNA sequence for.PR0272 [herein designated as 
5 UNQ239 (DNA40620-1 183)] (SEQ ID NO:220) and the derived protein sequence for PR0272. 

The entire nucleotide sequence of UNQ239 (DNA40620-U83) is shown in Figure 79 <SEQ ID NO:220). 
Clone UNQ239 (DNA4062CM183) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 35-37 and ending at the stop codon at nucleotide positions 1019-1021 (Figure 79). The 
predicted polypeptide precursor is 328 amino acids long (Figure 80), Clone UNQ239 (DNA40620-1 183) has been 
10 deposited with ATCC and is assigned ATCC deposit no. ATCC 209388. 

Analysis of the amino acid sequence of the full-length PR0272 polypeptide suggests that portions of it 
possess significant homology to the human and mouse reticulocalbin proteins, respectively, thereby indicating that 
PR0272 may be a novel reticulocalbin protein. 

IS EXAMPLE 37: Isolation of cDNA Clone* Encoding Human PPfYXM 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA35731. Based on the DNA35731 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0294. 

20 Forward and reverse PCR primers were synthesized: 

forward PCR primej (.fl ) S'-TGCTCTCGCACACCGATCO 1 (SEQ ID NO:228) 

forward PCR primer (m 5'-CTGCTGTCCACAGGGGAG-3' (SEQ ID NO:229) 

forward PGR primer (.TT\ S'^CTTGAACKrATACTOCTC.y (SEQ ID NO:230) 

forward PCR primer ( f4\ S'-GAGATAGCAATTTCCGCW (SEQ ID NO:231) 

25 reverse PCR primer (xl) 5 f -TTCCTCAAGAGGGCAGCC-3* (SEQ ID NO:232) 

rcvqyPCRpnmg (x2) 5 , .C^GGCACCAAT(^X:COAGAT^TC-3 , 
(SEQ ID NO:233) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35731 
sequence which had the following nucleotide sequence 

30 hybridization prnhe 

5'-GCTCTGAGGAAGGTGACGCGCGCGGCCra 
(SEQ ID NO:234) 

In order to sc re en several libraries tor a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
35 encoding the PRQ294 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. DNtao^enbng 
of the clones isolated as described above gave the full-length DNA sequence for PR0294 [herein designated as 
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UNQ257 (DNA40604-1 187)] (SEQ ID NO:226) and the derived protein sequence for PR0294. 

The entire nucleotide sequence of UNQ257 (DNA40604-1 187) is shown in Figure 81 (SEQ ID NO:226). 
Clone UNQ257 (DNA40604-1 187) contains a single open reading frame with an apparent translarional initiation site 
at nucleotide positions 396-398 and ending at the stop codon at nucleotide positions 2046-2048 (Figure 81). The 
predicted polypeptide precursor is 550 amino acids long (Figure 82). Clone UNQ257 (DNA4O604-1187) has been 
5 deposited with ATCC and is assigned ATCC deposit no. 209394. 

Analysis of the amino acid sequence of the full-length PR0294 polypeptide suggests that portions of it 
possess significant homology to portions of various collagen proteins, thereby indicating that PR0294 may be 
collagen-like molecule. 

10 EXAMPLE 38: Isolation of cDNA Cl Q r« Encoding Human PRfWOS 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example I above. This consensus sequence is herein designated DNA35814. Based on the DNA35814 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0295. 

15 Forward and reverse PCR primers were synthesized: 

forward PCR primer f.m 5 ' -GC AGAGCGG AG ATGC AGCGCCTTG-3 ' 
(SEQ ID NO: 238) 

forward PCR nrimer ( n\ 5-CCCAGCATGTACTGCCAG-3' (SEQ ID NO:239) 

forward PCR nrimer ('r\\ 5 ' -TTGGC AGCTTC ATGGAGG-3 ' (SEQ ID NO:240) 

20 forward PCR primer ( ft) 5'-cctgggcaaaaatgcaac-3' (SEQ id NO:24i> 

revere PCR prcmr (.rl) 5 ' -CTCC AGGTCCTGGCGC ACCTCCTC-3 ' (SEQ ID NO:242) 
Additionally, a synthetic oUgonuckoude hybridization probe was constructed from the consensus DNA35814 
sequence which had the following nucleotide sequence 

hvhririi^rinn prftfa 

25 5 ' -GGCTCTCAGCTACCGCGCAGGAGCGAGGCCACCCTCAATGAGATG-3' 
(SEQ ID NO:243) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PR0295 gene using' the probe oligonucleotide and one of the PCR primers. 

30 RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. DNAsequenang 

of the clones isolated as described above gave the full-length DNA sequence for PR0295 [herein designated as 
UNQ258 (DNA38268-1 188)] (SEQ ID NO:235) and the derived protein sequence for PR0295. 

The entire nucleotide sequence of UNQ258 (DNA38268-1 188) is shown in Figure 83 (SEQ ID NO:235). 
Clone UNQ258 (DN A3 8268-1 188) contains a single open reading frame with an apparent translational initiation site 

35 at nucleotide positions 153-155 and ending a the stop codon at nucleotide positions 1202-1204 (Figure 83). The 
predicted polypeptide precursor is 350 amino acids long (Figure 84). Clone UNQ258 (DN A3 8268-1 188) has been 
deposited with ATCC and is assigned ATCC deposit no. 209421 . 
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Analysis of the amino acid sequence of the full-length PR0295 polypeptide suggests that portions of it 
possess significant homology to the integral proteins, thereby indicating that PR0295 may be a novel integrin. 

FX AMPLE 39: Isolation of r| flpf < Encoding Human PRffifiQl 

The extracellular domain (ECD) sequences (including the secretion signal, if any) of from about 950 known 
5 secreted proteins from the Swiss-Prot public protein database were used to search expressed sequence tag (EST) 
databases. The EST databases included public EST databases (e.g., GenBank) and a proprietary EST DNA database 
(L1FESEQ™. Incyte Pharmaceuticals, Palo Alto, CA). The search was performed using the computer program 
BUST or BLAST2 (Altshul et ai. , Methods in RnTvmologv 2S&460480 (1996)) as a comparison of the ECD protein 
sequences to a 6 frame translation of the EST sequence. Those comparisons resulting in a BLAST score of 70 (or 
1 0 in some cases 90) or greater that did not encode known proteins were clustered and assembled into consensus DNA 
sequences with the program *phrap" (Phil Green, University of Washington, Seattle, Washington; 
hop : //bozeman . mbt. washington.edu/phrap.dQCA/phrap html) 

Based on an expression tag sequence designated herein as T08294 identified in the above analysis, 
oligonucleondes were synthesized: i) to identify by PCR a cDNA library that contained the sequence of interest, and 
1 5 2) for use as probes to isolate a clone of the full-length coding sequence for PR0293 
A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5 ' - AAC AAGGT AAGATGCC ATCCTG-3 ' (SEQ ID NO: 2461 
rCYClK PCR Primer 5 AAACTTGTCGATGGAGACC AGCTC-3 ' (SEQ ID NO: 247) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the expression sequence tag which 
20 had the following nucleotide sequence 

hvhriHiMrinn 

5 ' - AGGGGCTGCAiAAGCCTGGAG AGCCTCnX^ClTCTATGAC AACC A ' (SEQ ID NO:248) 

hi order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplication with the PCR primer pair identified above. A positive library was then used to isolate clones 
25 encoding the PR0293 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. DNAseqcmng 
of the clones isolated as described above gave the full-length DNA sequence for PR0293 [herein designated as 
UNQ256 (DNA37151-1193)] (SEQ ID NO:244) and the derived protein sequence for PR0293. 

The entire nucleotide sequence of UNQ256 (DNA3715M193) is shown in Figures 85A-B (SEQ ID 
30 NO:244). Clone UNQ256 (DNA37151-1 193) contains a single open reading frame with an apparent trans lational 
initiation site at nucleotide positions 881-883 and ending at the stop codon after nucleotide position 3019 of SEQ ID 
NO:244, Figures &5A-B). The predicted polypeptide precursor is 713 amino acids long (Figure 86). Clone UNQ256 
(DNA3715L-1 193) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209393. 

Analysis of the amino acid sequence of the full-length PR0293 polypeptide suggests that portions of it 
35 possess significant horology to the NLRR proteins, thereby indicating that PR0293 may be a novel NLRR protein. 
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EXAMPLE *Q: Isolation nf ^p|MA Clones Encnrii n g H u m an PRO247 

A consensus DNA sequence was assembled relative 10 other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA33480. Based on the DNA33480 consensus 
sequence, oligonucleotides were synthesized: I) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0247. 
5 A pair of PCR primers (forward and reverse) were synthesized: 

forward PCR primer 5*-CAACAATGAGGGCACCAAGC-3' (SEQIDN0;251) 
reverse PCR PDIDfil S'-GATGGCTAGGTTCTGGAGGTTCTGO' (SEQ ID NO:252) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA33480 expression 
sequence tag which had the following nucleoude sequence 
10 hybridization prnhe 

5 -C AACCTGCAGGAGATTGACCTCAAGGAC AACAACCTCAAGACCATCG-3' (SEQ ID NO:253) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 

encoding the PR0247 gene using the probe oligonucleotide and one of the PCR primers. 
1 5 RN A for construction of the cDN A libraries was isolated from human fetal brain tissue. DNAsequemng 

of the clones isolated as described above gave the full-length DNA sequence for PRG247 [herein designated as 

UNQ221 (DNA35673-1201)] (SEQ ID NO:249) and the derived protein sequence for PR0247. 

The entire nucleoude sequence of UNQ221 (DNA35673-1201) is shown in Figures 89A-B (SEQ ID 

NO:249). Clone UNQ221 (DNA35673-1201) coniains a single open reading frame with an apparent translational 
20 initiation site at nucleotide positions 80-82 of SEQ ID NO:249 and ending at the stop codon after nucleotide position 

1717 of SEQ ID NO:249 (Figures 89A-B). The predicted polypeptide precursor is 546 amino acids long (Figure 88). 

Clone UNQ221 (DNA35673-1201) has been deposited with ATCC and is assigned ATCC deposit no. 209418. 

Analysis of the amino acid sequence of the mil-length PR0247 polypeptide suggests that portions of it \ 

possess significant homology id the densin molecule and KIAA023 1 . thereby indicating that PR0247 may be a novel 
25 leucine rich repeat protein. 

E XAMPL E 41 : Isolation Of cDNA Clones Fncnrimo Human PPfY*r2 PROMT P RQ3Q4 PRtttOT and PBttW 
Consensus DNA sequences were assembled relative to other EST sequences using phrap as described in 

Example I above. These consensus sequences are herein designated DNA35953. DNA35935. DNA35958. 
30 DNA37160 and DNA30895. Based on the DNA35953 consensus sequence, ougomicieotides were synthesized: I) 

to identify by PCR a cDNA horary that contained the sequence of interest, and 2) for use as probes to isolate a clone 

of the full-length coding sequence for PRO302. 

PCR primers (forward and reverse) were synthesized: 

forward PCR primer 1 5*-GTCCGCAAGGATGCCTACATGTTC*3* (SEQ ID NO:264) 
35 forward PCR primer 1 5 ' -GC AGAGGTGTCTAAGGTTG-3 ' (SEQ ID NO:265) 

reverse PCR Primer S'-AGCTCTAGACCAATGCCACKTrrCC-S' (SEQ ID NO:266) 
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Also, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35953 sequence which 
had the following nucleotide sequence 
hvhridi7at^ n m fo 

S'-GCCACCAACTCCTGCAAGAACTTCTCAGAACTGCCCCTGGTCATGO* (SEQ ID NO:267) 

In order to screen several libraries for a source of a full-length clone, DNA from (he libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PRO302 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue (LIB228). 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PRO302 
[herein designated as UNQ265 (DNA40370-1217)] (SEQ ID NO:254) and the derived protein sequence for PRO302. 

The entire nucleotide sequence of UNQ265 (DNA40370-1217) is shown in Figure 89 (SEQ ID NO:254). 
Clone UNQ265 (DNA4O370-I217) contains a single open reading frame with an apparent traralational initiation site 
at nucleotide positions 34-36 and ending at the stop codon at nucleotide positions 1390-1392 (Figure 89). The 
predicted polypeptide precursor is 452 amino acids long (Figure 90). Various unique aspects of the PRO302 protein 
are shown in Figure 90. Clone UNQ265 (DNA40370-1217) has been deposited with the ATCC on November 2 1 . 
15 1997 and is assigned ATCC deposit no. ATCC 209485. 

Based on the DNA35955 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 
cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PRO303. 

A pair of PCR primers (forward and reverse) were synthesized: 

20 forward PCR primer 5 * -ggggaattcaccctatgac attgcc-3 * (SEQ id no:268) 

fCYCnc PCR PrimCT 5 * -GAATGCCCTGC AAGC ATC AACTGG-3 ' (SEQ ID NO:269) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35955 

sequence which had the following nucleotide sequence: 

hvhrif ffltjnrj rffrtffi 

25 5 '-GCACCTGTCACCTACACTAAACACATCCACXrCATCTGTC (SEQ ID NO:270) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR ampHfkation with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PRO303 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal rung tissue (UB25). 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PRO303 
[herein designated as UNQ266 (DNA4255 1-1217)] (SEQ ID NO:255) and the derived protein sequence for PRO303. 

The entire nucleotide sequence of UNQ266 (DNA4255 1-1217) is shown in Figure 91 (SEQ ID NO:256). 
Clone UNQ266 (DNA4255 1-1217) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 20-22 and ending at the stop codon at nucleotide positions 962-964 (Figure 91). The predicted 
35 polypeptide precursor is 314 amino acids long (Figure 92). Various unique aspects of the PRO303 protein are shown 
in Figure 92. Clone UNQ266 (DNA42551-1217) has been deposited on November 21, 1997 with the ATCC and is 
assigned ATCC deposit no, ATCC 209483. 
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Based on the DNA35958 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 
cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PRO304. 

Pairs of PCR primers (forward and reverse) were synthesized: 
forward PCR orimer 1 5 * -GCGGAAGGGCAGA ATGGGACTCCAAG-3 ' (SEQ ID NO:271) 
5 forward PCR primer 2 5-CAGCCCTGCCACATGTGC-3' (SEQ ID NO:272) 
forward PCR primer } 5 ' -TACTGGGTGGTC AGC AAC-3 ' (SEQ ID NO:273) 

reverse PCR primer 5-ggcgaagagcagggtgagaccccg-3' (SEQ id NO:274) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35958 
sequence which had the following nucleotide sequence 

10 hvhridi?ation probe 

5 ' -GCCCTCATCCTCTCTGGCAAATGCAGTTACAGCCCGGAGCCCGAC-S' (SEQ ID NO:275) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PRO304 gene using the probe oligonucleotide and one of the PCR primers. 
1 5 RNA for construction of the cDNA libraries was isolated from 22 week human fetal brain tissue (UB153). 

DNA sequencing of the clones isolated as described above gave the full- length DNA sequence for PRO304 
(herein designated as UNQ267 (DNA39520-1217)] (SEQ ID NO:258) and the derived protein sequence for PR0304. 

The entire nucleotide seo^iencc of UNQ267 (DNA39520-1217) is shown in Figure 93 (SEQ ID NO:258). 
Clone UNQ267 (DNA39520-1217) contains a single open reading frame with an apparent translational initiation site 
20 at nucleotide positions 34-36 and ending at the stop codon at nucleotide positions 1702-1704 (Figure 93). The 
predicted polypeptide precursor is 556 amino acids long (Figure 94). Various unique aspects of the PRO304 protein 
are shown in Figure 94. Clone UNQ267 (DNA3952Q-1217) has been deposited with. ATCC on November 21, 1997 
and is assigned ATCC deposit no. ATCC 209482. 

Based on the DNA37160 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 
25 cDN A library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PRO307. 

Pairs of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 1 5 ' -GGGC AGGGATTCC AGGGCTCC-3 ' (SEQ ID NO:276) 
forward PCR primer 2 5 ' -GGCTATGAC AGCAGGTTC-3 ' (SEQ ID NO: 277) 
30 forward PCR primer 3 5 ' -TG AC A ATG ACCG ACC AGG-3 * (SEQ ID NO:278) 

rcVCHC PCR prima 5 ' -GC ATCGCATTGCTGGTAG AGC AAG-3* (SEQ ID NO:279) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA37160 
sequence which had the following nucleotide sequence 
hybridization probe 

35 5 ' -TTACAGTGCCCCCTGGAAACCCACTTOGCCrGCATACC(KrcrCCC-3* (SEQ ID NO:280) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
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encoding the PRO307 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue (UB229). 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PRO307 
[herein designated as UNQ270 (DNA41225-1217)] (SEQ ID NO:260) and the derived protein sequence for PRO307. 

The entire nucleotide sequence of UNQ270 (DNA41225-1217) is shown in Figure 95 (SEQ ID NO:260). 
5 Clone UNQ270 (DNA4 1225- 1217) contains a single open reading frame with an apparent translationai initiation site 
at nucleotide positions 92-94 and ending at the stop codon at nucleotide positions 1241-1243 (Figure 95). The 
predicted polypeptide precursor is 383 amino acids long (Figure 96). Various unique aspects of the PRO307 protein 
are shown in Figure 96. Clone UNQ270 (DNA4 1225-12 17) has been deposited with ATCC on November 21, 1997 
and is assigned ATCC deposit no. ATCC 209491 . 
10 Based on the DNA30895 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 

cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PR0343. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5 -CGTCTCGAGCGCTCCATACAGTrCCCTrGCCCCA-3' (SEQ ID NO:281) 
15 reverse PCR primer 

5 ' -TGGAGGGGGAGCGGGATGCTTGTCTGGGCGACTCCGGGGGCC 
CCCTCATGTGCCAGGTGGA-3' (SEQ ID NO:282) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30895 
sequence which had the following nucleotide sequence 
20 hybridiatiQn probe 

5-CCCTCAGACCCTGCAGAAGCTGAAGGTTCCTATCATCGAC 

TCGGAAGTCTGCAGCCATCTGTACTGGCGGGGAGCAGGACAGGGACCCATCACTGAGGA 
GTGCCGGCT ACT-3 * (SEQ ID NO:283) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
25 by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PR0343 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal hmg tissue (UB26). 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0343 
[herein designated as UNQ302 (DNA43318-1217)] (SEQ ID NO:262) and the derived protein sequence for PR0343. 
30 The entire nucleotide sequence of UNQ302 (DNA43318-1217) is shown in Figure 97 (SEQ ID NO: 262). 

Clone UNQ302 (DNA4331S-1217) contains a single open reading frame with an apparent translationai initiation site 
at nucleoude positions 53-55 and ending at the stop codon at nucleotide positions 1004-1006 (Figure 97). The 
predicted polypeptide precursor is 317 amino acids long (Figure 98). Various unique aspects of the PR0343 protein 
are shown in Figure 98. Clone UNQ302 (DNA43318-1217) has been deposited with ATCC on November 21, 1997 
35 and is assigned ATCC deposit no. ATCC 209481. 
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EXAMP LE 42 : Isolatinn nf r pNA Clones En coding ^ m i n PRO^R 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA35615. Based on the DNA35615 consensus 
sequence, oligonucleotides were synthesized: 1) to identity by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0328. 
5 Forward and reverse PCR primers were synthesized: 

forward PCR primer 5 -tcctgcagtttcctgatgc-3' (seq id no:286) 

reverse PCR mimcr 5 -CTCATATTGCAC ACC AGTAATTCG-3 1 (SEQ ID NO:287) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35615 
sequence which had the following nucleotide sequence 
10 hybridization prnhe 

5 ' - ATGAGG AGAAACGTTTG ATGGTGGAGCTGC ACAACCTCTACCGGG-3 ' 
(SEQ ID NO:288) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR arnplificarion with the PCR primer pair identified above. A positive library was then used to isolate clones 
1 5 encoding the PR0328 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0328 
(herein designated as UNQ289 (DNA405S7-123I)] (SEQ ID NO:284) and the derived protein sequence for PR0328. 
The entire nucleotide sequence of UNQ289 (DNA40587-1231) is shown in Figure 99 (SEQ ID NO:284). 
20 Clone UNQ289 (DNA40587-123I) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 15-17 and ending at the stop codon at nucleotide positions 1404-1406 (Figure 99). The 
predicted polypeptide precursor is 463 amino acids long (Figure 100). Clone UNQ289 (DNA40587-1231) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209438. 

Analysis of the amino acid sequence of the full-length PR0328 polypeptide suggests thai portions of it 
possess significant homology to the human glioblastoma protein and to the cysteine rich secretory protein thereby 
indicating that PR0328 may be a novel glioblastoma protein or cysteine rich secretory protein. 
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EXAMPLE 43 : Isolation of cDNA Clones Encndma Hu m an PROMS PRQ33I or PROTM 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA36685. Based on the DNA36685 consensus 
sequence, and Incyte EST sequence no. 2228990, oligonucleotides were synthesized: 1) to identify by PCR a cDNA 
library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding 
sequence for PR0335, PR0331 or PR0326. 

Forward and reverse PCR primers were synthesized for the determination of PR0335: 
35 forward PCR primer 5 ' -GG AACCGAATCTC AGCTA-3 * (SEQ ID NO:295) 

forward PCR primer 5-cctaaactgaactggacca-3' (seq id no:296) 
forward PCR primer s'-ggctggagacactgaacct^* (seq id no:297) 
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forward PCR primer 5-ACAGCTGCACAGCTCAGAACAGTG-3' (SEQ ID NO:298) 

rgvgr s g PCR Prinm 5MTATTCCCAGTATAAAAATTITC-3' (SEQ ID NO;299) 
reverse PCR Prim fil 5 ' GGGTCTTGGTGA ATGAGG-3 ' (SEQ ID NO:300) 

reverse PCR grimc i 5-GTCCCTCTCGGTTACCACCAATGG-3' (SEQ ID NO:301) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed for the determination of PR0335 which 
5 had the following nucleotide sequence 
hybridization probe, 

5-GCGGCCACTGTTGGACCGAACTGTAACCAAGGGAGAAACAGCCGTCCTAC-3' 
(SEQ ID NO:302) 

Forward and reverse PCR primers were synthesized for ihe determination of PR0331: 

10 forward pcr primer 5 1 -gcctttgac aaccttc agtc actagtgg-3 1 (SEQ id no:303) 

reverse PCR Primer 5^CCCCATGTGTCCATGACTGTTCCC-3' (SEQ ID NO:304) 

AdditionaUy, a syahetic oUgonucleotide hybridization probe was constructed for the determination of PR0331 which 
had the following nucleotide sequence 
hybridization probe 

15 5 * -TACTGCCTCATGACCT(^TCACTCCCTTGCATCATCTTAGAGCGG-3 , 
(SEQ ID NO:305) 

Forward and reverse PCR primers were synthesized for the determination of PR0326: 

forward PCR primer 5-actccaaggaaatccx5atccgttc-3* (SEQ id no:306) 
reverse PCR primer 5 1 ttagcagctgaggatgggcac aac-3 ' (seq id NO:307> 

Additionally, a synthetic oligonucleotide hybridization probe was constructed for the deterioration of PR0331 which 
had the following nucleotide sequence 

hvhrifl frariftri probe 

5 ' ^CCITC ACTXKjTTTGGATGCATTGGAGCATCTAGACCroAGTO ' 
(SEQ ID NO:308) 

25 in order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PR0335, PR0331 or PR0326 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue (PR0335 and 
PR0326) and human fetal brain (PR0331). 
30 DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0335. 

PR0331 or PR0326 [herein designated as SEQ ID NOS:289, 291 and 293. respectively; see Figures I03A-B. 105 
and 107, respectively], and the derived protein sequence for PR0335. PR0331 or PR0326 (see Figures 104, 106 
and 108, respectively; SEQ ID NOS:290, 292 and 294. respectively). 

The entire nucleotide sequences are shown in Figures 103A-B, 105 and 107. deposited with the ATCC on 
35 June 2, 1998, November 7, 1997 and November 21, 1997. respectively. 

Analysis of the amino acid sequence of the full-length PR0335. PR0331 or PR0326 polypeptide suggests 
that portions of it possess significant homology to the UG-1 protein, thereby indicating that PR0335, PR0331 and 
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EXAMPLE 44: Isolation Of cDNA clones Enco ding Human PRfm? , 

Based upon an ECD homology search performed as described in Example 1 above, a consensus DNA 
sequence designated herein as DNA36688 was assembled. Based on the DNA36688 consensus sequence, 
5 ougonucleobdes were synthesized to identify by PCR a cDN A library that contained the sequence of interest and for 
use as probes to isolate a clone of the full-length coding sequence for PR0332. 

A pair of PCR primers (forward and reverse) were synthesized: 
5 ' -GC ATTGGCCGCG AGACTTTGCC-3 ' (SEQ ID NO:31 1) 

5 ' -GCGGCC ACGGTCCTTGGAAATG-3 * (SEQ ID NO:312) 

10 A probe was also synthesized: 

5 -TGGAGGAGCTCAACCTCAGCTACAACCGC ATCACCAGCCCACAGG-3' 
(SEQ ID NO:313) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR arnplificarion with the PCR primer pair identified above. A positive library was then used to isolate clones 
15 encoding the PR0332 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from a human fetal liver library (UB229). 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
DNA40982-1235 and the derived protein sequence for PR0332. 

The entire nucleotide sequence of DNA40982-1235 is shown in Figures 109A-B (SEQ ID NO:309). Clone 
20 DNA40982-1235 contains a single open reading frame (with an apparent translations initiation site at nucleotide 
positions 342-344, as indicated in Figures 109A-B). The predicted polypeptide precursor is 642 amino acids long, 
and has a calculated molecular weight of 72,067 (pi: 6.60). Clone DNA40982-1235 has been deposited with ATCC 
and is assigned ATCC deposit no. ATCC 209433. 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence. PR0332 shows about 
25 30-40% amino acid sequence identity with a series of known proteoglycan sequences, including, for example, 
fibrornodulin and fibroinodulin precursor sequences of various species (FMOD.BOVTN, FMOD.CHICK, FMOD 
RAT, FMOD.MOUSE, FMOD.HUMAN, PJG6773), c*teornodulin sequences (AB0001 14.1 , AB0G7848.1), decorin 
sequences (CFU83141.1, OCU03394J, P.R42266, P.R42267, PJU2260, P.R89439), keraian sulfate proteoglycans 
(BTU48360_1, AF022890_1), corneal proteoglycan (AF022256_1), and bone/cartilage proteoglycans and 
30 proteoglycane precursors (PGS1.BOVIN, PGS2. MOUSE, PGS2.HUMAN). 

EXAMPLE 45: Isolation of cDNA clone* Encoding Human PRnrui 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. Based on the consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 
35 cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PR0334. 
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Forward and reverse PCR primers were synthesized for the determination of PR0334: 

forward PCR primer 5 -g atggttcctgctc aagtgccctg-3 * (seq id no:316) 

revere PCR Primer 5 -TTGC ACTTGTAGGACCCACGTACG-3 ' (SEQ ID NO:317) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed for the determination of PR0334 which 
had the following nucleotide sequence 
5 hybridization probe 

5 ' -CTG ATGGGAGG ACCTGTGTAGATGTTGATGAATGTGCTAC AGG AAGAGCC-3 ' 
(SEQ ID NO:318) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
10 encoding the PR0334 gene using the probe oligonucleotide and one of the PCR primers. 

Human fetal kidney cDNA libraries used id isolate the cDNA clones were constructed by standard methods 
using commercially available reagents such as those from Invitrogen, San Diego, CA. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0334 
[herein designated as DNA41379-1236J (SEQ ID NO:314) and the derived protein sequence for PR0334. 
15 Hie entire nucleotide sequence of DNA41379-I236 (also referred to as UNQ295) is shown in Figure 109 

(SEQ ID NO:314). Clone DNA41379-1236 contains a single open reading frame with an apparent translational 
initiation site at nucleotide positions 203-205 and ending at the stop codon at nucleotide positions 1730-1732 (Figure 
109). The predicted polypeptide precursor is 509 amino acids long (Figure 1 10). Clone DNA41379-1236 has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209488. 
20 Analysis of the amino acid sequence of the full-length PR0334 polypeptide suggests that portions of it 

possess significant homology to the fibulin and fibrillin proteins, thereby indicating that PR0334 may be a novel 
member of the EGF protein family. 

EXAMPLE 46: Isolation of cDNA Clnn« FnenHino Human PBfYUlA 

25 A consensus DNA sequence was identified using phrap as described in Example I above. Specifically, this 

consensus sequence is herein designated DNA38240. Based on the DNA38240 consensus sequence, oligonucleotides 
were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, and 2) for use as 
probes to isolate a clone of the full-length PR0346 coding sequence. 

RNA for construction of the cDNA libraries was isolated from human fetal liver. The cDN A libraries used 

30 to isolated the cDNA clones were constructed by standard methods using commercially available reagents (e.g., 
Invitrogen, San Diego, CA; Canteen, etc.) The cDNA was primed with oligo dT containing a Nod site, linked with 
blunt to Sail hemilrinascd adaptors, cleaved with Nod, sized appropriately by gel electrophoresis, and cloned in a 
defined orientation into a suitable cloning vector (such as pRKB or pRKD; pRK5B is a precursor of pRK5D that does 
not contain the Sfil site; see. Holmes et al., Science, 211' 1278-1280 (1991)) in the unique Xhoi and Nod sites. 

35 A cDNA clone was sequenced in entirety. The entire nucleotide sequence of DNA44167-1243 is shown 

in Figure 111 (SEQ ID NO:319). Clone DNA44167-1243 contains a single open reading frame with an apparent 
translational initiation site at nucleotide positions 64-66 (Fig. 1 13; SEQ ID NO:319). The predicted polypeptide 
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precursor is 450 amino acids long. Clone DNA44167-1243 has been deposited with ATCC and is assigned ATCC 
deposit no. ATCC 209434 {designation DNA44167-1243). 

Based on a BLAST, BLAST-2 and FastA sequence alignment analysis (using the ALIGN computer program) 
of the full-length sequence, PR0346 shows amino acid sequence identity to carcinoembryonic antigen (28%). 

The oligonucleotide sequences used in the above procedure were the following: 
OU2691 (38240. fl) 

5-GATCCTGTCACAAAGCCAGTGGTGC-3' (SEQ ID NO:321) 
OU2693 (38240.rl) 

5 ' -C ACTG AC AGGGTTCCTC ACCC AGG-3 ' (SEQ ID NO:322) 

OU2692 (38240.pl) 

5 ' -CTCCCTCTGGGCTGTGG AGTATGTGGGGAAC ATGACCCTGAC ATG-3 ' (SEQ ID NO:323) 



EXAMPLE 47: Isolation of cDNA Clones Encoding Human PRfttftf 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA35698. Based on the DNA35698 consensus 
1 5 sequence, oligonucleotides were synthesized: 1 ) to identify by PCR a cDN A library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0268. 

Forward and reverse PCR primers were synthesized: 

forward PCR primer )' 5 * -tg aggtgggc aagcggcg aaatg-3 • (seq id no:326) 
forward PCR primer 2 5 * -tatgtgg atc agg acgtgcc-3 * <seq id NO:327) 

20 forward PCR nritngr ^ 5 ' -TGC AGGGTTC AGTCTAGATTG-3 ' (SEQ ID NO: 328) 

reverse PCR Primer 5 ' -TTGAAGG AC AAAGGC AATCTGCC AC-3 1 (SEQ ID NO:329) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA3S698 
sequence which had the following nucleotide sequence 

hvhridirarinn pmhg 

25 5 <iGAGTCTTGCAGTTCCCCTGGCAGTCCTGGTGCTGTTG ' (SEQ ID NO:330) 

In order to screen several libraries tor a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0268 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. DN/tequcociDg 
30 of the clones isolated as described above gave the full-length DNA sequence for PR0268 [herein designated as 
UNQ235 (DNA39427-1179)] (SEQ ID NO:324) and the derived protein sequence for PR0268. 

The entire nucleotide sequence of UNQ235 (DNA39427-1 179) is shown in Figure U3 (SEQ ID NO:324). 
Clone UNQ235 (DN A3 9427-1 179) contains a single open reading frame with an apparent ovulational initiation site 
at nucleotide positions 13-15 and ending at the stop codon at nucleotide positions 853-855 (Figure 113). The 
33 predicted polypeptide precursor is 280 amino acids long (Figure 1 14). Clone UNQ235 (DNA39427-1 179) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209395. 
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Analysis of the amino acid sequence of the full-length PR0268 polypeptide suggests that it possess 
significant homology to protein disulfide isomerase, thereby indicating that PR0268 may be a novel protein disulfide 
isomerase. 



EXAMPLE 48 : Isolation Of cDNA Clnn« Fnrnding Human Pftrmn 
5 A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 

Example 1 above. This consensus sequence is herein designated DNA35730. Based on the DNA35730 consensus 
sequence, oligonucleotides were synthesized: I) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PRO330. 
Forward and reverse PCR primers were synthesized: 

10 forward PCR nrimer ] S-CCAGGCACAATrTCCAGA-S' (SEQ ID NO: 333) 
forward PCR prin^r 2 5'-GGACCCTTCTGTGTGCCAG-3' (SEQ ID NO:334) 
reverse PCR prim* r ] 5 ' -GGTCTC AAGAACTCCTGTC-3 ' (SEQ ID NO:335) 
reverse, PCR primer I 5 ' - AC ACTC AGC ATTGCCTGGT ACTTG-3 ' (SEQ ID NO:336) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus sequence which had 

15 the following nucleotide sequence 
hybridization Probe 

5 ' -GGGCACATGACTGACCTGATTTATGCAGAGAAAGAGCTGGTGCAG-3' (SEQ ID NO:337) 

In order to screen several libraries for a source of a full-length done, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
20 encoding the PRO330 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNAsequenong 
of the clones isolated as described above gave the full-length DNA sequence for PRO330 [herein designated as 
UNQ290 (DNA40603-1232)] (SEQ ID NO:331) and the derived protein sequence for PRO330. 

Hie entire nucleotide sequence of UNQ290 (DNA40603-1232) is shown in Figure 1 15 (SEQ ID NO:331). 
25 Clone UNQ290 (DNA40603-1232) certains a single open reading frame with an apparent trans lauonal initiation site 
at nucleotide positions 167-169 and ending at the stop codon at nucleotide positions 1766-1768 (Figure 1 15). The 
predicted polypeptide precursor is 533 amino acids long (Figure 116). Clone UNQ290 (DNA4O603-1232) has been 
deposited with ATCC and is assigned ATCC deposit no.ATCC 209486 on November 21. 1997. 

Analysis of the ammo acid sequence of the full-length PRO330 polypeptide suggests that portions of it 
30 possess significant homology to the mouse prolyl 4-hydroxylasc alpha subunit protein, thereby indicating that PRO330 
may be a novel prolyl 4-hydroxylase alpha subunit polypeptide. 

EXAMPLE 49: Isolation of cDNA Clones Encoding Human PRfttlQ 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
35 Example 1 above. This consensus sequence is herein designated DNA40553. Based on the DNA40553 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PRO310. 
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Forward and reverse PCR primers were synthesized: 
forward PCR primgr 1 S'-TCCCCAAGCCGTTCTAGACGCGGO* (SEQ ID NO:342) 

forward PCR primer 2 5-ctggttcttccttgcacg-3' (SEQ id no:343) 

rgvcfSC PCR Primer S'-GCCCAAATGCCCTAAGGCGGTATACCCCO' (SEQ ID NO:344) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus sequence which had 
5 the following nucleotide sequence 
hybridization pmh^ 

5 -CHjGTGTGATGCTTGGAAGCATTTTCTGTGCTITGATCACTATGCTAGGACO (SEQ ID NO:345) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
10 encoding the PRO3I0 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNAsequencing 
of the clones isolated as described above gave the full-length DNA sequence for PRO310 [herein designated as 
DNA43046-1225 (SEQ ID NO:340) and the derived protein sequence for PRO310 (SEQ ID NO:341). 

The entire nucleotide sequence of DNA43046-1225 is shown in Figure 119 (SEQ ID NO:340). Clone 
15 DNA43046-1225 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 81-83 and ending at the stop codon at nucleotide positions 1035-1037 (Figure 119). The predicted 
polypeptide precursor is 318 amino acids long (Figure 120) and has a calculated molecular weight of approximately 
36.382 daltons. Clone DNA43046-1225 has been deposited with ATCC and is assigned ATCC deposit no. ATCC 
209484. 

20 Analysis of the ammo acid sequence of the full-length PRO310 polypeptide suggests that portions of it 

possess homology to C. elcgans proteins and to fringe, thereby indicating that PRO310 may be involved in 
development. 

EXAMPLE 50: Isolation of cDNA clone* Encoding Hitman PPfWQ 
25 An expressed sequence tag (EST) DNA database (UFESEQ™, Incyte Pharmaceuticals, Palo Alto, CA) was 

searched and ESTs were idmriftfri An assembly of Incyte clones and a consensus sequence was formed using phrap 
as described in Example 1 above. 

Forward and reverse PCR primers were synthesized based upon the assembly-created consensus sequence: 
forward PCR primer 1 5 '-GGGATGC AGGTGGTGTCTC ATGGGG-3 * (SEQ ID NO:346) 

30 forward PCR primer 2 5 -ccctcatgtaccggctcc-3* (seq id no.347) 

forward PCR primer 3 5 '-GTGTGACAC AGCGTGGGC-3 ' (SEQ ID NO:43) 
forward PCR primer 4 5 '-GACCGGCAGGCTTCTGCG-3 ' (SEQ ID NO:44) 
reverse PCR primer 1 5-CAGCAGCTTCAGCCACCAGGAGTGG-3' (SEQ ID NO:45) 
reverse PCR primer 1 5 ' -CTG AGCCGTGGGCTGC AGTCTCGC - 3 ' (SEQIDNO:46) 
35 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus sequence which had 
the following nucleotide sequence 
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hybridization probe 

5' CCGACTACGACTGGTTCTTCATCATGCAGGATGACACATATGTGC-3' (SEQ ID NO:47) 

In order to screen several libraries for a source of a full-length clone. DNA from the libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PR0339 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. AcDNA clone 
was sequenced in entirety. The entire nucleotide sequence of DNA43466-1225 is shown in Figure 117 (SEQ ID 
NO:338). Clone DNA43466-1225 contains a single open reading frame with an apparent translations! initiation site 
at nucleotide positions 333-335 and ending at the stop codon found at nucleotide positions 2649-2651 (Figure 117; 
SEQ ID NO:338). The predicted polypeptide precursor is 772 amino acids long and has a calculated molecular 
weight of approximately 86,226 daltons. Clone DNA43466-1225 has been deposited with ATCC and is assigned 
ATCC deposit no. ATCC 209490. 

Based on a BLAST and FastA sequence alignment analysis (using the ALIGN computer program) of the full- 
length sequence, PR0339 has homology to C. eUgans proteins and collagen-like polymer sequences as well as to 
fringe, thereby indicating that PR0339 may be involved in development or tissue growth. 



EXAMPLE 51: Isolation of cDNA Clones Rncnriing Human PPH?^ 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. Based on this consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA 
library that contained the sequence of interest and for use as probes to isolate a clone of the full-length coding 
20 sequence for PR0244. 

A pair of PCR primers (forward and reverse) were synthesized: 
5 -TTCAGCTTCTGGGATGTAGGG-3' (30923.fl) (SEQ ID NO:378) 
5 ' -TATTC CTACC ATTTC AC AAATCCG-3 ' (30923.M) (SEQ ID NO:379) 
A probe was also synthesized: 

25 5 ' -GG AGGACTGTGCC ACC ATG AG AG ACTCTTC AAACCC AAGGC AAAATTGG-3 ' (30923.pl) (SEQ ID 
NO:380) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened by PCR 
arnplmcanon with the PCR primer pair identified above. A positive library was then used to isolate clones encoding 
the PR0244 gene using the probe oligonucleotide and one of the PCR primers. 
30 RNA for obstruction of the cDNA libraries was isolated from a human fetal kidney library. DNA 

sequencing of the clones isolated as described above gave the full-length DNA sequence and the derived protein 
sequence for PR0244. 

The entire nucleotide sequence of PR0244 is shown in Figure 121 (SEQ ID NO:376). Clone DNA35668- 
1 171 contains a single open reading frame with an apparent translational initiation site at nucleotide positions 106-108 
35 (Fig. 121). The predicted por/peptide precursor is 219 atnino acids long. Gone DNA35668-1 171 has been deposited 
with ATCC (designated as DNA35663-U71) and is assigned ATCC deposit no. ATCC209371 . The protein has a 
cytoplasmic domain (aa 1-20), a transmembrane domain (aa 21-46), and an extracellular domain (aa 47-219), with 
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a C-lecun domain at aa 55-206. 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence, PR0244 shows 
notable amino acid sequence identity to hepatic lectin gallus gallus (43%), HIC hpl20-binding C-type lectin (42%), 
macrophage lectin 2 (HUMHML2-1, 41 %), and sequence PR32188 (44%). 

5 EXAMPLE 52 : Use Qf PRO Polvpeotidc-Encoding Nucteir A c id as Hybridization P m kll 

The following method describes use of a nucleotide sequence encoding a PRO polypeptide as a hybridization 

probe. 

DNA comprising the coding sequence of of a PRO polypeptide of interest as disclosed herein may be 
employed as a probe or used as a basis from which to prepare probes to screen for homologous DNAs (such as those 
10 encoding rurally-occurring variants of the PRO polypeptide) in human tissue cDNA libraries or Hi*™™ tissue 
genomic libraries. 

Hybrkiizarion and washing of filters containing either library DNAs is performed undeT the following high 
stringency conditions. Hybridization of radiolabeled PRO porypeptide-ercoding nucleic acid-derived probe to the 
filters is performed in a solution of 50% formamide, 5x SSC. 0.1% SDS, 0.1% sodium pyrophosphate, 50 mM 
15 sodium phosphate, pH 6.8, 2x Denhardt's solution, and 10% dextran sulfate at 42°C for 20 hours. Washing of the 
filters is performed in an aqueous solution of 0. lx SSC and 0. 1 % SDS at 42°C. 

DNAs having a desired sequence identity with the DNA encoding full-length native sequence PRO 
polypeptide can then be identified using standard techniques known in the an. 

20 EXAMPLE 53: Expression of PRO Polvnenrid^ m g rnli 

This example illustrates preparation of an ungrycotyiated form of a desired PRO polypeptide by recombinant 
expression in E. coli. 

The DNA sequence encoding the desired PRO polypeptide is initially amplified using selected PCR primers. 
The primers should contain restriction enzyme sites which correspond to (he restriction enzyme sites on the selected 
25 expression vector. A variety of expression vectors may be employed. An example of a suitable vector is pBR322 
(derived from E. coii; see Bolivar et al., Gene. 2:95 (1977)) which contains genes for ampicillin and tetracycline 
resistance. The vector is digested with restriction enzyme and dephosphorylated. The PCR amplified sequences are 
then u gated into the vector. The vector will preferably include sequences which encode for an antibiotic resistance 
gene, a tip promoter, a polyhis leader (including the first six SlU codons, poryhis sequence, and enterokinase 
30 cleavage site), the specific PRO polypeptide coding region, lambda transcriptional terminator, and an argU gene. 

The ligation mixture is then used to transform a selected £. coli strain using the methods described in 
Sambrook et al., sujiq. Transformants are identified by their ability to grow on LB plates and antibiotic resistant 
colonies are then selected. Plasmid DNA can be isolated and confirmed by restriction analysis and DNA sequencing. 
Selected clones can be grown overnight in liquid culture medium such as LB broth supplemented with 
35 antibiotics. The overnight culture may subsequently be used to inoculate a larger scale culture. The cells are then 
grown to a desired optical density, during which the expression promoter is turned on. 
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.After culcuring the cells for several more hours, the cells can be harvested by cenirinigation. The cell pellet 
obtained by the centrifugation can be solubilized using various agents known in the an, and the soiubilized PRO 
polypeptide can then be purified using a metal chelating column under conditions that allow tight binding of the 
protein. 

PR0187. PR0317, PRO301. PR0224 and PR0238 were successfully expressed in £. coli in a poly-His 
5 tagged form, using the following procedure. The DNA encoding PR0187, PR0317, PRO301 , PR0224 or PR0238 
was initially amplified using selected PCR primers. The primers contained restriction enzyme sites which correspond 
to the restriction enzyme sites on the selected expression vector, and other useful sequences providing for efficient 
and reliable translation initiation, rapid purification on a metal chelation cohimn. and proteolytic removal with 
enterokinase. The PCR-amplified, poly-His tagged sequences were then ligated into an expression vector, which 

10 was used to transform an E. coli host based on strain 52 (W31 10 fuhA(tonA) Ion galE rpoHts(htpRts) clpP(lacIq). 
Transformams were first grown in LB containing 50 mg/ml carberacillin at 30'C with shaking until an O.D.600 of 
3-5 was reached. Cultures were then diluted 50-100 fold into CRAP media (prepared by mixing 3.57 g (NHJjSO,, 
0.71 g sodium citrate-2H20, 1.07 g KCI, 5.36 g Difco yeast extract, 5.36 g Sheffield hycase SF in 500 mL water, 
as well as 1 10 mM MPOS, pH 7.3, 0.55% (w/v) glucose and 7 mM MgSOJ and grown for approximately 20-30 

15 hours at 30°C with shaking. Samples were removed to verify expression by SDS-PAGE analysis, and the bulk 
culture is centrifuged to pellet the cells. Cell pellets were frozen until purification and refolding. 

E. coli paste from 0.5 to 1 L fermentations (6-10 g pellets) was resuspended in 10 volumes (w/v) in 7 M 
guanidine, 20 mM Tris, pH 8 buffer. Solid sodium sulfite and sodium tetrathionate is added to make final 
concentrations of 0.1M and 0.02 M, respectively, and the solution was stirred overnight at 4*C. This step results 

20 in a denatured protein with all cysteine residues blocked by sulfitolization. The solution was centrifuged at 40,000 
rpm in a Beckman Utaacentifuge for 30 min. The supernatant was diluted with 3-5 volumes of metal chelate column 
buffer (6 M guanidine. 20 mM Tris, pH 7.4) and filtered through 0.22 micron filters to clarify. Depending the 
clarified extract was loaded onto a 5 ml Qiagen Ni-NTA metal chelate cohimn equilibrated in the metal chelate 
column buffer. The cohimn was washed with additional buffer containing 50 mM imidazole (Caibiocbem, Utrol 

25 grade), pH 7.4. Tbe protein was ehited with buffer containiiig 250 mM imidazole. Fractions containing the desired 
protein were pooled and stored at 4'C. Protein concentration was estimated by its absorbance at 280 nm using the 
calculated extinction coefficient based on its amfno acid sequence. 

The proteins were refolded by diluting sample slowly into freshly prepared refolding buffer consisting of: 
20 mM Tris, pH 8.6, 0.3 M NaCl, 2.5 M urea, 5 mM cysteine, 20 mM glycine and 1 mM EDTA. Refolding 

30 volumes were chosen so that the final protein concentration was between 50 to 100 mkrograms/rnl. The refolding 
solution was stirred gently at 4°C for 12-36 hours. The refolding reaction was quenched by the addition of TFA to 
a final concentration of 0.4% (pH of approximately 3). Before further purification of the protein, tbe solution was 
filtered through a 0.22 micron filter and acetonitrile was added to 240% final concentration. The refolded protein 
was chiomaiographed on a Poros Rl/H reversed phase column using a mobile buffer of 0.1 % TFA with etution with 

35 a gradient of acetonitrile from 10 to 80%. Aliquots of fractions with A280 absorbance were analyzed on SDS 
polyacrylamide gels and fractions containing homogeneous refolded protein were pooled. Generally, the properly 
refolded species of most proteins are eluted at the lowest concentrations of acetonitrile since those species are the 
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most compact with their hydrophobic interiors shielded from interaction with the reversed phase resin. Aggregated 
species are usually eluted at higher acetonitrile concentrations. In addition to resolving misfolded forms of proteins 
from the desired form, the reversed phase step also removes endotoxin from the samples. 

Fractions containing the desired folded PR0187, PR0317, PRO301, PR0224 and PR0238 proteins, 
respectively, were pooled and the acetonitrile removed using a gentle stream of nitrogen directed at the solution. 
5 Proteins were formulated into 20 mM Hepes. pH 6.8 with 0. 14 M sodium chloride and 4% mannitol by dialysis or 
by gel filtration using G25 Superfine (Pharmacia) resins equilibrated in the formulation buffer and sterile filtered. 

EXAMPLE 54: Expression of PRO Polypeptide* in Mammalian OIU 

This example illustrates preparation of a glycosylated form of a desired PRO polypeptide by recombinant 

10 expression in marnrnalian cells. 

The vector, pRK5 (see EP 307,247, published March 15, 1989). is employed as the expression vector. 
Optionally, the PRO polypeptide-encoding DNA is ligated into pRK5 with selected restriction enzymes to allow 
insertion of the PRO polypeptide DNA using ligation methods such as described in Sambrook et al., supra . The 
resulting vector is called pRK5-PRO polypeptide. 

15 In one embodiment, the selected host cells may be 293 cells. Human 293 cells (ATCC CCL 1573) are 

grown to confluence in tissue culture plates in medium such as DMEM supplemented with fetal calf serum and 
optionally, nutrient components and/or antibiotics. About 10 ng pRK5-PRO polypeptide DNA is mixed with about 
1 f*g DNA encoding the VA RNA gene fllmnmappaya « al. t CfiU, 21:543 (1982)] and dissolved in 500 of 1 mM 
Tris-HCl, 0.1 mM EDTA, 0.227 M Cad,. To this mixture is added, dropwise, 500 jd of 50 mM HEPES (pH 7.35), 

20 280 mM NaCI, 1 .5 mM NaP0 4 , and a precipitate is allowed to form for 10 rninutes at 25°C. The precipitate is 
suspended and added to the 293 cells and allowed to settle for about four hours at 37°C. The culture medium is 
aspirated off and 2 ml of 20 % glycerol in PBS is added for 30 seconds. The 293 cells are then washed with serum 
free rnedrurn, fresh medium is added and the cells are incubated for about 5 days. 

Approximately 24 hours after the trans fections, the culture medium is removed and replaced with culture 

25 medium (alone) or culture medium comaining 200 /tCi/mi "S-cysteine and 200 pCi/ml "S-rnethionine. After a 12 
hour incubation, the conditioned rrrrthtm is collected, concentrated on a spin filter, and loaded onto a 15% SDS gel. 
The processed gel may be dried and exposed to film for a selected period of time to reveal the presence of PRO 
polypeptide. The cultures containing trans fected cells may undergo further incubation (in serum free medium) and 
the medium is tested in selected bioassays. 

30 In an alternative technique, PRO polypeptide may be introduced into 293 cells transiently using the dextrin 

sulfate method described by Sompaiyrac et al., Proc. Natl. Acad. Sci J2:7575 (1981). 293 cells are grown to 
naximai density in a spinner flask and 700 pg pRK5-PRO polypeptide DNA is added. The cells are first concentrated 
from the spinner flask by cenfrifrganon and washed with PBS. The DNA-dextran precipitate is incubated on the cell 
pellet for four hours. The cells are treated with 20% glycerol for 90 seconds, washed with tissue culture medium, 

35 and re-introduced into the spinner flask containing tissue culture medium, 5 /ig/ml bovine insulin and 0.1 /ig/ml 
bovine transferrin. After about four days, the conditioned media is centri raged and filtered to remove cells and 
debris. The sample containing expressed PRO polypeptide can then be concentrated and purified by any selected 
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method, such as dialysis and/or column chromatography. 

In another embodiment, PRO polypeptides can be expressed Ln CHO cells. The pRK5-PRO polypeptide 
can be transfected into CHO cells using known reagents such as CaPO, or DEAEnjextran. As described above, the 
cell cultures can be incubated, and the medium replaced with culture medium (alone) or medium containing a 
radiolabel such as U S- methionine. After determining the presence of PRO polypeptide, the culture medium may be 
5 replaced with serum free medium. Preferably, the cultures are incubated for about 6 days, and then the conditioned 
medium is harvested. The medium containing the expressed PRO polypeptide can then be concentrated and purified 
by any selected method. 

Epitope-tagged PRO polypeptide may also be expressed in host CHO cells. The PRO porypepode may be 
subcloned out of the pRK5 vector. The subclone insert can undergo PCR to fuse in frame with & selected epitope 

1 0 tag such as a pory-his tag into a Baculovirus expression vector. The poly-his tagged PRO polypeptide insert can then 
be subcloned into a SV40 driven vector containing a selection marker such as DHFR for selection of stable clones. 
Finally, the CHO cells can be trans fee ted (as described above) with the SV40 driven vector. Labeling may be 
performed, as described above, to verify expression. The culture medium containing the expressed poly-His tagged 
PRO polypeptide can then be concentrated and purified by any selected method, such as by Ni 1+ -chelate affinity 

15 chromatography. 

PR021I, PR0217, PRO230, PR0219, PR0245, PROZ21, PR0258, PRO301, PR0224, PR0222, PR0234, 
PR0229, PR0223, PR0328 and PR0332 were successfully expressed m CHO cells by both a transient and a stable 
expression procedure. In addition, PR0232, PR0265, PR0246, PR022S, PR0227, PRO220, PR0266, PR0269, 
PR0287, PR0214, -PR0231, PR0233, PR0238, PR0244, PR0235, PR0236, PR0262, PR0239, PR0257, 

20 PRO260, PR0263, PR0270, PR0271, PR0272. PR0294, PR0295, PR0293, PR0247. PRO303 and PR0268 were 
successfully transiently expressed in CHO cells. 

Stable expression in CHO cells was peifumed using the following procedure. The proteins were expressed 
as an IgG construct (immimoadhesin), in which the coding sequences for the soluble forms (e.g. extracellular 
domains) of the respective proteins were fused to an IgGl constant region sequence containing the binge, CH2 and 

25 CH2 domains and/or is a poly-His tagged form. 

Following PCR amplification, the respective DNAs were subcloned in a CHO expression vector using 
standard techniques as described in Ausubel et al. t Current Protocols of Molecular Biology, Unit 3. 16, John Wiley 
and Sons (1997). CHO expression vectors are constructed to have compatible restriction sites 5 1 and 3* of the DN A 
of interest to allow the converaem shuttling of cDNA's. The vector used expression in CHO cells is as described 

30 in Lucas et al„ Nucl Acids Res. 24: 9 (1774-1779 (1996), and uses the SV40 early promoter/enhancer to drive 
expression of the cDNA of interest and dihydrofolate reductase (DHFR). DHFR expression permits selection for 
stable maintenance of the p las mid following transfection. 

Twelve microg ram s of the desired plasmid DNA were introduced into approximately 10 million CHO cells 
using commercially available transfection reagents Superfect* (Quiagen), Dosper* or Fugene* (Boehringer Mannheim). 

35 The cells were grown and described in Lucas et a/., supra. Approximately 3 x ICT 7 cells are frozen in an ampule for 
further growth and production as described below. 
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The ampules containing the plasmid DNA were thawed by placement into water bath and mixed by 
vortexing. The contents were pipetied into a centrifuge tube containing 10 raLs of media and centrifuged at 1000 rpm 
for 5 minutes. The supernatant was aspirated and the cells were resuspended in 10 mL of selective media (0.2 ^m 
filtered PS20 with 5% 0.2 fan diafiltered fetal bovine serum). The cells were then aliquoted into a 100 mL spinner 
containing 90 mL of selective media. After 1-2 days, the cells were transferred into a 250 mL spinner filled with 
150 mL selective growth medium and incubated at 37°C. After another 2*3 days, a 250 mL, 500 mL and 2000 mL 
spinners were seeded with 3 x 10 5 cells/mL. The cell media was exchanged with fresh media by centrifugation and 
resuspension in production medium. Although any suitable CHO media may be employed, a production medium 
described in US Patent No. 5,122,469, issued June 16. 1992 was actually used. 3L production spinner is seeded at 
1.2 x 10 6 cells/mL. On day 0, the cell number pH were detenriiried. On day 1, the spinner was sampled and 
sparging with filtered air was commenced. On day 2. the spinner was sampled, the temperature shifted to 33°C, and 
30 mL of 500 g/L glucose and 0.6 mL of 10% anufoam (e.g., 35% polydimethylsiloxane emulsion, Dow Corning 
365 Medical Grade Emulsion). Throughout the production, pH was adjusted as necessary to keep at around 7.2. 
After 10 days, or until viability dropped below 70%, the cell culture was harvested by cemrifuguon and filtering 
through a 0.22 filter. The filtrate was either stored at 4°C or immediately loaded onto columns for purification. 
15 For the poly-His tagged constructs, the proteins were purified using a Ni-NTA column (Qiagen). Before 

purification, imidazole was added to the conditioned media to a concentration of 5 mM. The conditioned media was 
pumped onto a 6 ml Ni-NTA column equilibrated in 20 mM Hepes, pH 7.4, buffer containing 0.3 M NaQ and 5 mM 
imidazole at a flow rate of 4-5 ml/min. at 4°C. After loading, the column was washed with additional equilibration 
buffer and the protein eluted with equilibration buffer containing 0.25 M imidazole. The highly purified protein was 
subsequently desalted into a storage buffer containing 10 mM Hepes, 0.14 M NaCl and 4% nuamtol, pH 6.*, with 
a 25 ml G25 Superfine (Pharmacia) column and stored at -80°C. 

Immunoadhesin (Fc containing) constructs of were purified from the conditioned media as follows. The 
conditioned medium was pumped onto a 5 ml Protein A column (Pharmacia) which had been equilibrated in 20 mM 
Na phosphate buffer, pH 6.8. After loading, the column was washed extensively with equiltoation buffer before 
25 ehinon with 100 mM citric acid, pH 3.5. The eluted protein was immediately neutralized by collecting 1 mi fractions 
into tubes containing 275 jiL of 1 M Tris buffer, pH 9. The highly purified protein was subsequently desalted into 
storage buffer as described above for the poly-His tagged proteins. The homogeneity was assessed by SDS 
polyacrylamide gels and by N-ternrinal amino acid sequencing by Edman degradation. 

PRQ211, PR0217, PRO230, PR0232, PR0187, PR0265, PR0219, PR0246, PR0228, PR0533. PR0245, 
30 PR0221, PR0227, PRO220, PRQ258, PR0266, PR0269, PR0287, PR0214, PR0317, PRO301, PR0224, 
PR0222, PR0234. PR0231, PR0229, PR0233, PR0238, PR0223, PR0235. PR0236, PR0262, PR0239, 
PR0257, PRO260, PR0263, PRO270, PR0271, PR0272, PR0294, PR0295, PR0293, PR0247, PRO304, 
PRO302, PRO307, PRO303, PR0343, PR0328, PR0326, PR0331, PR0332, PR0334, PR0346, PR0268, 
PRO330, PRO310 and PR0339 were also successfully transiently expressed in COS cells. 

35 
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EXAMPLE 5$: Expression r?f pro Polypeptides in Y? m 

The following method describes recombinant expression of a desired PRO polypeptide in yeast. 

First, yeast expression vectors are constructed for intracellular production or secretion of PRO polypeptides 
from the ADH2/GAPDH promoter. DNA encoding a desired PRO polypeptide, a selected signal peptide and the 
promoter is. inserted into suitable restriction enzyme sites in the selected plasmid to direct intracellular expression of 
5 the PRO polypeptide. For secretion, DNA encoding the PRO polypeptide can be cloned into the selected plasmid, 
together with DNA encoding the ADH2/GAPDH promoter, the yeast alpha-factor secretory signal/leader sequence, 
and linker sequences (if needed) for expression of the PRO polypeptide. 

Yeast cells, such as yeast strain AB1 10, can then be transformed with the expression plasmids described 
above and cultured in selected fermentation media. The transformed yeast supernatant* can be analyzed by 
10 precipitation with 10% trichloroacetic acid and separation by SDS-PAGE, followed by staining of the gels with 
Coomassie Blue stain. 

Recombinant PRO polypeptide can subsequently be isolated and purified by removing the yeast cells from 
the fermentation medium by centrifugation and then concentrating the medium using selected cartridge filters. The 
concentrate containing the PRO polypeptide may further be purified using selected column chromatography resins. 

15 

EXAMPLE 56 : Expression of PRO Polypeptides in Baculovinis-Infected Insect Ct\\i 

Trie following method describes recombinant expression of PRO polypeptides in Baculovim-infected insect 

cells. 

The desired PRO polypeptide is fused upstream of an epitope tag contained with a baculovirus expression 

20 vector. Such epitope tags include poly-bii tags and inmsmoglobulin tags (like Fc regions of IgG). A variety of 
plasmids may be employed, including plasmids derived from commercially available plasmids such as pVL1393 
(Novagen). Briefly, the PRO polypeptide or the desired portion of the PRO polypeptide (such as the sequence 
encoding the extracellular domain of a transmembrane protein) is amplified by PCR with primers complementary to 
the 5' and 3' regions. The 5* primer may incorporate flanking (selected) restriction enzyme sites. The product is 

25 then digested with those selected restriction enzymes and subdoned into die expression vector. 

Recombinant baculovirus is generated by co-trinifecting the above plasmid and BaculoGold™ virus DNA 
(Prarmingen) into Spodoptera frugiperda ("S19') cells (ATCC CRL 171 1) using upofecrin (commercially available 
from GIBCOBRL). After 4-5 days of incubation at 28°C, die released viruses are harvested and used for further 
amplifications. Viral infection and protein expression is performed as described by O'Reilley et al, Baculovirus 

30 expression vectors: A laboratory Manual. Oxford: Oxford University Press (1994). 

Expressed pory-bis tagged PRO polypeptide can then be purified, for example, by Ni J+ -chelate affinity 
chromatography as follows. Extracts are prepared from recombinant virus-infected Sf9 cells as described by Rupert 
et al.. Nature, 3ffi: 175-179 (1993). Briefly, Sf9 cells are washed, resuspended in sonicarion buffer (25 mL Hepes, 
pH 7.9; 12.5 mM MgClj; 0.1 mM EDTA; 10% Glycerol; 0.1% NP-40; 0.4 M KCI). and sonicated twice for 20 

33 seconds on ice. The sonicates are cleared by cenmfuganoo, and the nipernaiant is diluted 50-fold in loading buffer 
(50 mM phosphate, 300 mM NaCl. 10% Glycerol, pH 7.8) and filtered through a 0.45 ion filter. A Ni 1+ -NTA 
agarose column (commercially available from Qiagen) is prepared with a bed volume of 5 mL, washed with 25 mL 
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of water and equilibraied with 25 mL of loading buffer. The filtered cell extract is loaded onto the column at 0.5 mL 
per minute. The column is washed to baseline A JJ0 with loading buffer, at which point fraction collection is started. 
Next, the column is washed with a secondary wash buffer (50 mM phosphate; 300 mM NaCl. 10% Glycerol, pH 
6.0), which elutes nonspecifically bound protein. After reaching A :w baseline again, the column is developed with 
a 0 to 500 mM Imidazole gradient in the secondary wash buffer. One mL fractions are collected and analyzed by 
5 SDS-PAGE and silver staining or western blot with Ni 2+ -NTA-conjugated to alkaline phosphatase (Qiagen). 
Fractions containing the eluted His ]0 -tagged PRO polypeptide are pooled and dialyzed against loading buffer. 

Alternatively, purification of the IgG tagged (or Fc tagged) PRO polypeptide can be performed using known 
chromatography techniques, including for instance, Protein A or protein G column chromatography. 

PR0211. PR0217, PRO230, PR0187, PR0265, PR0246, PR0228, PR0533, PR0245, PR0221. PRO220, 

10 PR0258, PR0266, PR0269, PR0287, PR0214, PRO301. PR0224. PR0222. PR0234, PR0231, PR0229, 
PR0235, PR0239, PR0257, PR0272, PR0294, PR0295, PR0328, PR0326. PR0331, PR0334, PR0346 and 
PRO310 were successfully expressed in baculovirus infected Sf9 or high5 insect cells. While the expression was 
actually performed in a 0.5-2 L scale, it can be readily scaled up for larger (e.g. 8 L) preparations. The proteins 
were expressed as an IgG construct Cinrnmoodhesin), in which the protein extracellular region was fused to an IgGl 

15 constant region sequence containing the hinge, CH2 and CH3 domains and/or in poly-His tagged forms. 

Following PCR amplification, the respective coding sequences were subcloned into a baculovirus expression 
vector (pb.PH.IgG fox IgG fusions and pb.PH.His.c for poly-His tagged proteins), and the vector and Baculogold* 
baculovirus DNA (Phanningen) were co-transfected into 105 Spodopura frugiperda (*Sf9") cells (ATCC CRL 
171 1), using Lipofectin (Gibco BRL). pb.PH.IgG and pb.PH.His are modifications of the commercially available 

20 baculovirus expression vector pVL1393 (Phanningen), with modified polylinker regions to include the His or Fc tag 
sequences. The cells were grown in Hink's TNM-FH iridium supplemented with 10% FBS (Hyclone). Cells were 
incubated for 5 days at 28 °C 7 The supernatant was harvested and subsequently used for the first viral amplification 
by infecting Sf9 cells in Hink's TNM-FH medium supplemented with 10% FBS at an approximate multiplicity of 
infection (MOD of 10. Cells were incubated for 3 days at 28°C. The supernatant was harvested and the expression 

25 of the constructs in the baculovirus expression vector was determined by batch binding of 1 ml of supernatant to 
25 mL of Ni-NTA beads (QIAGEN) for histidine tagged proteins or Protein- A Sepharosc CL4B beads (Pharmacia) 
for IgG tagged proteins followed by SDS-PAGE analysis comparing to a known concentration of protein standard 
by Coomassie blue staining. 

The first viral arnplificauon supernatant was used to infect a spinner culture (500 ml) of Sf9 cells grown in 

30 ESF-92 1 medium (Expression Systems LLC) at an approximate MOI of 0. 1 . Cells were incubated for 3 days at 
28°C. The supernatant was harvested and filtered. Batch binding and SDS-PAGE analysis was repeated, as 
necessary, until expression of the spinner culture was confirmed. 

The conditioned medium from the trans fected cells (0.5 to 3 L) was harvested by centrifugarion to remove 
the cells and filtered through 0.22 micron filters. For the poly-His tagged constructs, the protein construct were 

35 purified using a Ni-NTA column (Qiagen). Before purification, imidazole was added to the condinoned media to a 
concentration of 5 mM. The conditioned media were pumped onto a 6 ml Ni-NTA column equilibrated in 20 mM 
Hepes, pH 7.4, buffer containing 0.3 M NaCl and 5 mM imidazole at a flow rate of 4-5 rni/min. at 4°C. After 
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loading, the column was washed with additional equilibration buffer and the protein eiuted with equilibration buffer 
containing 0.25 M imidazole. The highly purified protein was subsequently desalted into a storage buffer containing 
10 mM Hepes. 0.14 M NaCl and 4% mannitol, pH 6.8. with a 25 ml G25 Superfine (Pharmacia) column and stored 
at -80°C. 

Irnrmmoadhesin (Fc containing) constructs of proteins were purified from the conditioned media as follows. 
5 The conditioned media were pumped onto a 5 ml Protein A column (Pharmacia) which had been equilibrated in 20 
mM Na phosphate buffer, pH 6.8. After loading, the column was washed extensively with equilibration buffer before 
ehmon with 100 mM citric acid, pH 3.5. The ehued protein was immediately neutralized by collecting I ml fractions 
into tubes coniaimng 275 mL of 1 M Tris buffer, pH 9. The highly purified protein was subsequently desalted into 
storage buffer as described above for the poly-His tagged proteins. The homogeneity of the proteins was verified by 
10 SDS polyacrylamide gel (PEG) electrophoresis and N-tenninal amino acid sequencing by F^man degradation. 

EXAMPLE 57: Preparation of Antibodies that Bind to PRO Polypeptide* 

This example illustrates preparation of monoclonal antibodies which can specifically bind to a PRO 
polypeptide. 

15 Techniques for producing the monoclonal antibodies are known in the art and are described, for instance, 

in Goding, sunia, Immunogens that may be employed include purified PRO polypeptide, fusion proteins containing 
the PRO polypeptide, and cells expressing recombinant PRO polypeptide on the cell surface. Selection of the 
irnrnunogen can be made by the skilled artisan without undue experimentation. 

Mice, such as Balb/c, are nwmiini™H with the PRO polypeptide irnrnunogen emulsified in complete Freund's 

20 adjuvant and injected subcutaneously or imraperitoneally in an amount from 1-100 micrograms. Alternatively, the 
irnrnunogen is emulsified in MPL-TDM adjuvant (Ribi Imniinochemical Research, Hamilton, MT) and injected into 
the animal's hind foot pads. The irmrnirrirffd mice are then boosted 10 to 12 days later with additional immunogen 
. emulsified in the selected adjuvant. Thereafter, for several weeks, the mice may also be boosted with additional 
immunization injections. Serum samples may be periodically obtained from the mice by retro-orbital bleeding for 

25 testing in ELISA assays to detect anti-PRO polypeptide antibodies. 

After a suitable antibody titer has been detected, the animals * positive* for antibodies can be injected with 
a final intravenous injection of PRO polypeptide. Three to tour days later, the mice are sacrificed and the spleen cells 
are harvested. The spleen cells are then fused (using 35% polyethylene glycol) to a selected murine myeloma cell 
line such as P3X63AgU.l, available from ATCC, No. CRL 1597. The fusions generate hybridoma cells which can 

30 then be plated in 96 well tissue culture plates containing HAT (hypoxanihine, aminopterin, and thymidine) medium 
to inhibit proliferation of non-fused cells, myeloma hybrids, and spleen cell hybrids. 

The hybridoma cells will be screened in an ELISA for reactivity against the PRO polypeptide. 
Determination of "positive* hybridoma cells secreting the desired monoclonal antibodies against the PRO polypeptide 
is within the skill in the art. 

35 The positive hybridoma cells can be injected imraperitoneally into syngeneic Balb/c mice to produce ascites 

containing the anti-PRO polypeptide monoclonal antibodies. Alternatively, the hybridoma cells can be grown in tissue 
culture flasks or roller bottles. Purification of the monoclonal antibodies produced in the ascites can be accomplished 
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using ammonium sulfa* precipitation, followed by gel exclusion chromatography. Alternatively, affinity 
chromatography based upon binding of antibody to protein A or protein G can be employed. 

EXAMPLE 58: Chimeric Ppn Polypeptides 

PRO polypeptides may be expressed as chimeric proteins with one or more additional polypeptide domains 
added to facilitate protein purification. Such purification facilitating domains include, but are not limited to, metal 
chelating peptides such as hisudine-tryptophan modules that allow purification on immobilized metals, protein A 
domains that allow purification on immobilized ramunoglobulin, and the domain utilized in the FLAGS™ 
extensiorVaffiniry purification system (Immunex Corp., Seattle Wash.). The inclusion of a cleavable linker sequence 
such as Factor XA or enterokinase (Invitrogen, San Diego Calif.) between the purification domain and the PRO 
polypeptide sequence may be useful to facilitate expression of DNA encoding the PRO polypeptide. 



EXAMPLE 59: Purification of PRO Polypep tide Hniny Specific Antihnrii** 

Native or recombinaiu PRO polypeptides may be purified by a variety of standard techniques in the an of 
protein purification. For example, pro-PRO polypeptide, mature PRO polypeptide, or pre-PRO polypeptide is 
1 5 purified by i mrrnmaaffin i ry chromaiography using antibodies specific for the PRO polypeptide of interest. In general, 
an imnmnoaffinity column is constructed by covalemly coupling the anti-PRO polypeptide antibody to an activated 
chromatographic resin. 

Polyclonal imnimogiobulins are prepared from immune sera either by precipitation with ammonium sulfate 
or by purification on immobilized Protein A (Pharmacia LKB Biotechnology, Piscataway, N.J.). Likewise, 
monoclonal antibodies are prepared from mouse ascites fluid by ainmonhim sulfate precipitation or chromatography 
on mmiobilized Protein A. Partially purified immunoglobulin is covalemly attached to a chromatographic resin such 
as CiiBr-activated SEPH AROSE™ (Pharmacia LKB Biotechnology). The antibody is coupled to the resin, the resin 
is blocked, and the derivative resin is washed according to the marjufecmrcr's instructions. 

Such an imrmmoaffiimy column is utilized in the purification of PRO polypeptide by preparing a fraction 
25 from cells containing PRO polypeptide in a soluble form. This preparation is derived by solubilization of the whole 
cell or of a subcellular fraction obtained via deferential centriruganon by the addition of detergent or by other 
methods well known in the art Alternatively, soluble PRO polypeptide containing a *ignai sequence may be secreted 
in useful quantity into the medium in which the cells are grown. 

A soluble PRO potypeptide<oittaining preparation is passed over the inmnmoaffrnity column, and the 
30 column is washed under conditions that allow the preferential absorbance of PRO polypeptide (e.g., high ionic 
strength buffers in the presence of detergent). Then, the column is eluted under conditions that disrupt antibody /PRO 
polypeptide binding (e.g. , a low pH buffer such as approximately pH 2-3, or a high concentration of a chaotrope such 
as urea or thiocyanate ion), and PRO polypeptide is collected. 

35 EXAMPLE (K): Drag SCTttmag 

This invention is particularly useful for screening compounds by using PRO polypeptides or binding 
fragment thereof in any of a variety of drug screening techniques. The PRO polypeptide or fragment employed in 
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such a test may either be free in solunoa affixed to a solid support, borne on a cell surface, or located intracellularly 
One method of drug screening utilizes eukaryotic or prokaryotic host ceils which are stably transformed with 
recombinant nucleic acids expressing the PRO polypeptide or fragment. Drugs are screened against such transformed 
cells in competitive binding assays. Such cells, either in viable or fixed form, can be used for standard binding 
assays. One. may measure, for example, the formation of complexes between PRO polypeptide or a fragment and the 
5 agent being tested. Alternatively, one can examine the oiminunon in complex formation between the PRO polypeptide 
and its target cell or target receptors caused by the agent being tested. 

Trrus. the present invention provides methods of screening for drugs or any other agents which can affect 
a PRO polypep tide-associated disease or disorder. These methods comprise contacting such an agent with an PRO 
polypeptide or fragment thereof and assaying (I) for the presence of a complex between the agent and the PRO 

10 polypeptide or fragment, or (ii) for the presence of a complex between the PRO polypeptide or fragment and the cell, 
by methods well known m the art In such competitive binding assays, the PRO polypeptide or fragment is typically 
labeled. After suitable incubation, free PRO polypeptide or fragment is separated from that present in bound form, 
and the amount of free or uncomplexed label is a measure of the ability of the particular agent to bind to PRO 
polypeptide or to interfere with the PRO polypeptide/cell complex. 

1 5 Another technique for drug screening provides high throughput screening for compounds having suitable 

binding affinity to a polypeptide and is described in detail in WO 84/03564, published on September 13, 1984. 
Briefly stated, large numbers of different small peptide test compounds are synthesized on a solid substrate, such as 
plastic pins or some other surface. As applied to a PRO polypeptide, the peptide test compounds are reacted with 
PRO polypeptide and washed. Bound PRO polypeptide is detected by methods well known in the an. Purified PRO 

20 polypeptide can also be coated directly onto plates for use in the aforementioned drug screening techniques. In 
addition, rion-neutraiizing antibodies can be used to capture the peptide and immobilize it on the solid support. 

v ' This invention also contemplates the use of competitive drug screening assays in which neutralizing 
antibodies capable of binding PRO polypeptide specifically compete with a test compound for binding to PRO 
polypeptide or fragments thereof. In mis manner, the antibodies can be used to detect the presence of any peptide 

25 which shares one or more antigenic a>texmmants with PRO polypeptide. 

EXAMPLE 6t Rational Dmy Deaiyn 

The goal of rational drug design is to produce structural analogs of biologically active polypeptide of interest 
(i.e. , a PRO polypeptide) or of small molecules with which they interact, e.g. , agonists, antagonists, or inhibitors. 
30 Any of these examples can be used to fashion drugs which axe more active or stable forms of (he PRO polypeptide 
or which enhance or interfere with the function of the PRO polypeptide in vivo (c./., Hodgson, Bio/Technology. 2: 
19-21 (1991)). 

In one approach, the threenfrriemional structure of (he PRO polypeptide, or of an PRO polypepude-inhibitor 
complex, is determined by x-ray crystallography, by computer modeling or, most typically, by a combination of the 
35 two approaches. Both the shape and charges of the PRO polypeptide must be ascertained to elucidate the structure 
and to determine active site(s) of the molecule. Less often, useful information regarding the structure of the PRO 
polypeptide may be gained by modeling based on the structure of homologous proteins. In both cases, relevant 
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structural information is used to design analogous PRO polypeptidc-like molecules or to identify efficient inhibitors. 
Useful examples of rational drug design may include molecules which have improved activity or stability as shown 
by Braxton and Wells. BiKhcmisnv. 21:7796-7801 (1992) or which act as inhibitors, agonists, or antagonists of 
native peptides as shown by Athauda et ai, J. Bioc^ rn, 111:742-746 (1993). 

It is also possible to isolate a target-specific antibody, selected by functional assay, as described above, and 
5 then to solve its crystal structure. This approach, in principle, yields a pharmacore upon which subsequent drug 
design can be based. It is possible to bypass protein crystallography altogether by generating anu-idiorypic antibodies 
(anti-ids) to a functional, pharmacologically active antibody. As a mirror image of a mirror image, the binding site 
of the anti-ids would be expected to be an analog of the original receptor. The anti-id could men be used to identify 
and isolate peptides from banks of chemically or biologically produced peptides. The isolated peptides would then 
10 act as the pharmacore. 

By virtue of the present invention, sufficient amounts of the PRO polypeptide may be made available to 
perform such analytical studies as X-ray crystallography. In addition, knowledge of the PRO polypeptide amino acid 
sequence provided herein will provide guidance to those employing computer modeling techniques in place of or in 
addition to x-ray crystallography. 

15 

EXAMPL E 62 : Diagnostic Tent Using PRQ317 Polvnentide-Snecific Amihndi^ 

Particular anti-PR0317 polypeptide antibodies are useful for the diagnosis of prepathologic conditions, and 
chronic or acute diseases such as gynecological diseases or ischemic diseases which are characterized by differences 
in the amount or distribution of PRQ317. PR0317 has been found to be expressed in human kidney and is thus likely 
20 to be associated with abnormalities or pathologies which affect this organ. Further, since it is so closely related to 
EBAF-1, it is likely to affect the endometrium and other genital tissues. Further, due to library sources of certain 
ESTs, it appears (hat PR0317 may be involved as well in forming blood vessels and hence to be a modulator of 
angiogenesis. 

Diagnostic tests tor PR0317 include methods utilizing the antibody and a label to detect PR0317 in human 
25 body fluids, tissues, or extracts of such tissues. The polypeptide and antibodies of the present invention may be used 
with or without modification. Frequently, the porypeptide and antibodies will be labeled by joining them, either 
covalenuy or noncovalenuy, with a substance which provides for a detectable signal. A wide variety of labels and 
conjugation techniques are known and have been reported extensively in both the scientific and patent literature. 
Suitable labels include radknidfdes, enzymes, substrates, coractors, inhibitors, fluorescent agents, chemihuninescent 
30 agents, magnetic particles, and the like. Patents teaching the use of such labels include U.S. Pat. Nos. 3,817,837; 
3,850.752; 3,939,350; 3,996345; 4 ,277,437; 4,275,149; and 4,366041. Also, recombinant irmnunoglobulins may 
be produced as shown in U.S. Pat. No. 4,816,567. 

A variety of protocols for measuring soluble or membrane-bound PRo317, using either polyclonal or 
monoclonal antibodies specific for that PR0317, are known in the an. Examples include enzyme-linked 
35 imnmoosorbent assay (EUSA), radioinrniunoassay (R1A), radioreceptor assay (RRA), and fluorescent activated cell 
sorting (FACS). A two-site monoclonal-based immunoassay utilizing monoclonal antibodies reactive to two 
non-interfering epitopes on PR0317 is preferred, but a competitive binding assay may be employed. These assays 
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arc described, among other places, in Maddox et al J_Exp. Med. . 1$£:1211 (1983). 

EXAMPLE 63: Identification of P^Q Ml Recepton 

Purified PR0317 is useful for characterization and purification of specific cell surface receptors and other 
binding molecules. Cells which respond to PR0317 by metabolic changes or other specific responses axe likely to 
5 express a receptor for PR0317. Such receptors include, but are not limited to, receptors associated with and 
activated by tyrosine and serine/threonine kinases. See Kolodziejczyk and Hall, supra, for a review on known 
receptors for the TGF- superfamily. Candidate receptors for this superfamily fail into two primary groups, termed 
type I and type 0 receptors. Both types are serine/threoiune kinases. Upon activation by the appropriate ligand, type 
I and type Q receptors physically interact to form hetero-oligomers and subsequently activate intracellular signaling 

10 cascades, ultimately regulating gene transcription and expression. In addition, TGF- binds to a third r e c ep to r class, 
type III, a membrane-anchored proteoglycan lacking the kinase activity typical of signal transducing molecules. 

PR0317 recepton or other PR0317-binding molecules may be identified by interaction with radiolabeled 
PR0317. Radioactive labels may be incorporated into PR0317 by various methods known in the an. A preferred 
embodiment is the labeling of primary amino groups in PR0317 with ,U I Bolton-Hunter reagent (Bolton and Hunter, 

1 5 Biochem. J.. 122:529 (1973)), which has been used to label other polypeptides without concomitant loss of biological 
activity (Hebert et a/., J, Biol, Ctan,, 2fifr 18989 (1991); McColl et a/.. I Immunol 15Q:455(M555 (1993)). 
Receptor-bearing cells are incubated with labeled PR0317. The cells are then washed to removed unbound PR0317, 
and receptor-bound PR0317 is quantified. The data obtained using different concentrations of PR0317 are used to 
calculate values for the number and affinity of recepton. 

20 Labeled PR0317 is useful as a reagent for purification of its spednc receptor. In one embodiment of affinity 

purification, PR0317 is covalently coupled to a chromatography column. Receptor-bearing cells are extracted, and 
the extract is passed over the column. The receptor binds to the column by virtue of its biological affinity for 
PR0317. The receptor is recovered from the column and subjected to N-terminal protein seojiencing. This amino acid 
sequence is then used to design degenerate ougonucteotide probes for cloning the receptor gene. 

25 In an alternative method, mRNA is obtained from receptor-bearing cells and made into a cDNA library. The 

library is transfected into a population of ceils, and those cells expressing the receptor are selected using ftuorescentty 
labeled PR0317. The receptor is identified by recovering and sequencing recombinant DNA from highly labeled 
cells. ' f/ 

In another alternative method, annoodics are raised against the surface of receptor bearing cells, specifically 
30 monoclonal anhbodies. The monoclonal antibodies arc screened to identify those which inhibit the binding of labeled 
PR0317. These monoclonal antibodies are then used in affinity purification or expression cloning of die receptor. 

Soluble receptors or other soluble binding molecules are identified in a similar manner. Labeled PR0317 
is incubated with extracts or other appropriate materials derived from the uterus. After incubation, PR0317 
complexes larger than the size of purified PR0317 are identified by a sizing technique such as size-exclusion 
35 chromatography or density gradient centhfugation and are purified by methods known in the art. The soluble 
receptors or binding protein(s) are subjected to N-terminal sequencing to obtain information sufficient for database 
identification, if the soluble protein is known, or for cloning, if the soluble protein is unknown. 
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E XAMP LE &: Determinarmn M PRQ3l7-Ir«W e d r>ll..l a r R«non^ 

The biological aaivity of PR0317 is mea^d, for examp , e , by binding of m pR03 , ? Qf ^ iq 
an PR0317 receptor. A test compound is screened as an antagonist for its ability to block binding of PR0317 to the 
receptor. A test compound is screened as an agonist of the PR0317 for its ability to bind an PR0317 receptor and 
influence the same physiological events as PR0317 using, for example, the KIRA-EUSA assay described by Sadick 
« at. , Ana l ytical Btohan i MT y 225:207-214 (1996) in which activation of a receptor tyrosine kinase is monitored 
by immuno-capture of the activated receptor and quantitation of the level of ligand-induced phosphorylation. Tne 
assay may be adapted to monitor PR0317-induced receptor activation through the use of an PR0317 receptor-specific 
antibody to capture the activated receptor. These techniques are also applicable to other PRO polypeptide* described 



herein 



EXAMPI.F (W : Use of PRQ224 for Serein, ^ 

PR0224 is expressed in a cell stripped of membrane proteins and capable of expressing PR0224. Low 
density lipoproteins having a detectable label are added to the cells and incubated for a sufficient time for endocytosis . 
The cells are washed. The cells are then analysed for label bound to the membrane and within the cell after cell lysis. 
Detection of (he low density lipoproteins within the cell determines that PR0224 is within the family of low density 
lipcpiotem receptor proteins. Members found within mis family are then used for screening compounds which affect 
these receptors, and particularly the uptake of cholesterol via these receptors. 

E XAMPLE fifr Ab il ity of PRO Polypeptides to Inhibit v»«,,i a r PnHA^.i ia i r ,mwtt, F,r,nr men s,in,„i=..„t 
Proliferation of Endothelial r>n r.mu^ '■<- . - ... 

The ability of various PRO polypeptide* to inhibit VEGF stimulated prohfeTauoh of endothelial cells was 
tested. Specifically, bovine adrenal conical capillary endothelial (ACE) cells (from primary culture, maximum 12-14 
passages) were plated on 96-weU microliter plate* (Amersham Life Science) at a density of 500 cells/well per 100 
" L m low 8 ,ucose DMEM. 10* calf serum, 2 mM ghitamme. lx peo/strept and fungizone, supplemented with 3 
ng/mL VEGF. Controls were plated the same way but some did not include VEGF. A test sample of the PRO 
polypeptide of interest was added in a 100 <d volume for a 200 pi final volume. Cell* were incubated for 6-7 days 
at37'C. The media was aspirated and the cells washed lx with PBS. An acid phosphatase reaction mixture (100 
nL 0.1M sodium acetate. pH 5.5. 0.1 % Trilon-100. 10 mM p-mtrophenyl phosphate) was added. After incubation 
for 2 hours at 37°C. the reaction was rapped by adttiuon of 10 ,U IN NaOH. OD was measured on rnicrouter plate 
reader at 405 nm. Controls were no cells, cells alone, cell* + FGF (5 ng/mL). ceil* + VEGF (3 ng/mL). cells + 
VEGF (3 ng/ml) + TGF-p (I ng/ml), and cells + VEGF (3ng/mL) + UF (5 ng/mL). (TGF-0 at a 1 ng/ml 
concentration is known to block 70-90% of VEGF stimulated cell proliferation.) 

The results were assessed by calculating the percentage inhibition of VEGF (3 ng/ml) stimulated cells 
proliferation, determined by measuring acid phosphatase activity at OD405 nm, (1) relative to cells without 
somulauon. and (2) relative to the reference TGF-p inhibition of VEGF stimulated activity. The results, as shown 
in Table 2 below, are indicative of the utility of the PRO polypeptides in cancer therapy and specifically in inhibiting 
tumor angiogenesis. The numerical value* (relative inhibition) shown in Table 2 are tetermined by calculating the 
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pcrceni inhibition of VEGF stimulated proliferation by the PRO polypeptide relative to cells without stimulation and 
then dividing that percentage into the percent inhibirion obtained by TGF-fJ at 1 ng/ml which is known to block 70- 
90% of VEGF stimulated cell proliferation. 



Table 2 



5 


PRO Name 






Relative Inhiftj 




PR0211 


0.01% 




99.0 




PR0211 


0.01% 




1.09 




PR0211 


0.1% 




0.95 


10 


PR0211 


0.1% 




67.0 


PR0211 


1.0% 




0.27 




PR0211 


1.0% 




20.0 




PR0217 


0.01% 




1.06 




PR0217 


0.1% 




0.84 


15 


PR0217 


1.0% 




0.39 


PR0217 


2.5 A M 




0.2 




PR0217 


25 nM 




0.88 




PR0217 


250 nM 




0.58 




PR0187 


0.01% 




0.91 


20 


PR0187 


0.1% 




0.82 


PR0187 


1.0% 




0.44 




PR0219 


5.7 nM 




0.61 




PR0219 


57 nM 




1.09 




PR0219 


570 nM 




0.97 


25 


PR0246 


0.01% 




1.04 


PR0246 


0.1% 




1.0 




PR0246 


1.0% 




0.49 




PR0228 


0.01% 




0.99 




PR0228 


0.1% 




0.93 


30 


PR0228 


1.0% 




0.57 


PR0228 


0.01% 




0.95 




PR0228 


0.01% 




0.98 


V 


PR0228 


0.1% 




0.77 




PR0228 


0.1% 




0.88 


35 


PR0228 


1.0% 




0.16 


PR0228 


1.0% 




0.48 




PR0245 


0.01% 




0.76 




PR0245 


0.1% 




0.35 




PRQ245 


1.0% 




0.11 


40 


PR0245 


0.48 nM 




1.03 


PR0245 


4.8 nM 




0.95 




PR0245 


48 nM 




0.49 




PR0221 


0.01% 




1.03 




PR0221 


0.01% 




1.06 


45 


PR0221 


0.1% 




0.82 


PR0221 


0.1% 




0.93 




PR0221 


1.0% 




0.31 




PR0221 


1.0% 




0.43 




PR0258 


0.01% 




0.98 




PR0258 


0.01% 




1.06 


50 


PR0258 


0.1% 




0.95 




PR0258 


0.1% 




1.02 




PR0258 


1.0% 




0.6 




PR0258 


1.0% 




0.69 
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Table. 2 wm: 



10 



15 



PRO Name 


PRO Concentration 


Relative TnhiHtM 


PRO301 


7.0 mM 


i m 


PRO301 


70 


\J.OO 


PRO301 


700 jiM 


0 dA 


PRO301 


-0.01% 




PRO301 


0.1% 


0 RS 


PRO301 


1.0% 


U.Oo 


PR0224 


0.01% 




PR0224 


0.1% 


65.0 


PR0224 


1.0% 


23.0 


PR0272 


0.01% 


0.95 


PR0272 


0.1% 


0.57 


PR0272 


1.0% 


0.18 


PR0328 


0.01% 


0.98 


PR0328 


0.1% 


0.96 


PR0328 


1.0% 


0.6 


PR0331 


0.01% 


0.88 


PR0331 


0.1% 


0.82 


PR0331 


1.0% 


0.56 



20 

EXAMPLE 67: Retinal Neuron Survival 

This example demonstrates that PRO220 polypeptides have efficacy in enhancing the survival of retinal 
neuron ceils. 

25 Sprague Dawley rat pups at postnatal day 7 (mixed population: glia and retinal neuronal types) are killed 

by decapitation following C0 2 anesthesia and the eyes are removed under sterile conditions. The neural retina is 
dissected away from the pigment epithelium and other ocular tissue and then dissociated into a single cell suspension 
using 0.25% trypsin in Ca 2 \ Mg J *-free PBS. The retinas are incubated at 37°C for 7-10 minutes after which the 
trypsin is inactivated by adding 1 ml soybean trypsin inhibitor. The cells are plated at 100,000 cells per well in 96 

30 well plates in DMEM/F12 supplemented with N2 and with or without the specific test PRO polypeptide. Cells for 
ail experiments are grown at 37°C in a water saturated atmosphere of 5 % C0 2 . After 2-3 days in culture, cells are 
stained with cakein AM then fixed using 4 % paraformaldehyde and stained with D API for determination of total cell 
count The total cells (fluorescent) are quantified at 20X objective nugnifkarion using CCD camera and N1H image 
software for Macintosh. Fields in the well axe chosen at random. 

35 The effect of various concentration of PRO220 polypeptides are reported in Table 3 below where percent 

survival is calculated by dividing the total number of cakein AM positive cells at 2*3 days in culture by the total 
number of D API-labeled cells at 2-3 days in culture. Anything above 30% survival is considered positive. 

Table 3 

40 PRQ Na m g PRO CQKgmnQD Percent Survivnl 

PRO220 0.01% 2.4% 

PRO220 0.01% 4.1% 

PRO220 0.1% 3.0% 

PRO220 0.1% 3.1% 

45 PRO220 1.0% 72.4% 

PRO220 1.0% 42.1% 
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EXAMPLE 68: Rod Photoreceptor 

This example demonstrates ihat PRO220 polypeptides have efficacy in enhancing the survival of rod 
photoreceptor cells. 

Sprague Dawley rat pups at 7 day postnatal (mixed population: glia and retina] neuronal cell rypes) are killed 
by decapitation following C0 2 anesthesis and the eyes are removed under sterile conditions. The neural retina is 
5 dissected away form the pigment epithelium and other ocular tissue and then dissociated into a single cell suspension 
using 0.25 % trypsin in Ca 1 *, Mg 2 *-free PBS. The retinas are incubated at 37°C for 7-10 minutes after which the 
trypsin is inactivated by adding 1 ml soybean trypsin inhibitor. The cells are plated at 100,000 cells per well in 96 
well plates in DMEM/F12 supplemented with N2 and with or without the specific test PRO polypeptide. Cells for 
all experiments are grown at 37°C in a water saturated atmosphere of 5% C02. After 2-3 days in culture, cells are 

10 fixed using 4% paraformaldehyde, and then stained using CellTracker Green CMFDA. Rho 4D2 (ascites or IgG 
1:100), a monoclonal antibody directed towards the visual pigment rhodopsin is used to detect rod photoreceptor cells 
by indirect immunofluorescence. The results are reported as % survival: total number of calcein/CellTraclcer - 
rhodopsin positive cells at 2-3 days in culture, divided by me total number of rhodopsin positive cells at rime 2-3 days 
in culture. The total cells (fluorescent) are quantified at 20x objective magnification using a CCD camera and NIH 

15 image software for Macintosh. Fields in the well are chosen at random. 

The effect of various conceno^non of PRO220 polypeptides are reported in Table 4 below. Anything above 
10% survival is considered positive.. 



Table 4 

20 PRQ Name . PRO Concentration Percent Surviva] 

PRO220 0.01% *.> i- .■*.;■ ,ei. q.0% 

PRO220 0.1% ,.j .J ,0.0% 

PRO220 2.0% V 0.0% 

PRO220 10% t 0.0% 

25 PRQ220 20% ^ 9% 

PRQ220 i.0% 56.9% 

EXAMPLE 69: Induction of PndntheKil fell Apnpt™« 

The ability of PR0228 polypeptides to induce apoptosis in endothelial cells was tested in human venous 
30 umbilical vein endothelial cells (HUVEC, Cell Systems), using a 96-well format* in 0% serum media supplemented 
with 100 ng/ml VEGF. (As HUVEC cells are easily dislodged from the plating surface, all pipetting in the wells 
must be done as gently as practicable.) 

The media was aspired and the cells washed once with PBS. 5 ml of 1 x trypsin was added to the cells in 
a T-175 flask, and the cells were allowed to stand until they were released from the plate (about 5-10 rninutes). 
35 Trypsirdzanon was stopped by adding 5 ml of growth media. The cells were spun at 1000 rprn for 5 minutes at4°C. 
The media was aspirated and the cells were resuspended in 10 mi of 10% serum complemented medium (Cell 
Systems), 1 x penn/strep. 

The cells were plated on 96-well microti ter plates (Amersham Life Science, cytostar-T scintillating 
microplate, RPNQ160, sterile, tissue -culture treated, individually wrapped), in 10% serum (CSG-mediurn, Cell 
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Systems), at a density of 2 x 10< cells per well in a total volume of 100 M L The PR0228 polypeptide was added in 
triplicate at dilutions of 1 %, 0.33% and 0. 1 1 %. Wells without cells were used as a blank and wells with cells only 
as a negative control. As a positive control 1 :3 serial dilutions of 50 ^1 of a 3x stock of staurosporine were used. 
The ability of the PR0228 polypeptide to induce apoptosis was determined using Annexin V, a member of the calcium 
and phospholipid binding proteins* to detect apoptosis. 

0.2 ml Annexin V - Biorin stock solution (100 M g/ml) were diluted in 4.6 ml 2 x Ca 1 * binding buffer and 
2.5% BSA (1:25 dilution). 50 pis of the diluted Annexin V - Biorin solution were added to each well (except 
controls) to a final concentration of 1.0 pg/ml. The samples were incubated for 10-15 minutes with Anncxin-Biotin 
prior to direct addition of 33 S-Strepttvidin. "S-Streptavidin was diluted in 2x Ca 2+ binding buffer, 2.5% BSA and 
was added to all wells at a final coix*mration of 3 x 10* cpm/well. The plates were then sealed, centriruged at 1000 
rpm for 15 minutes and placed on orbital shaker for 2 hours. The analysis was performed on 1450 Mkrobeta Trilux 
(Wallac). The results are shown in Table 5 below where percent above background represents the percemage amount 
of counts per minute above the negative controls. Percents greater than or equal to 30% above background are 
considered positive. 

15 Table 5 

PRO N a me PRO CQOttmraUflfl Percent Ahnva Background 

PRQ228 0.11% 0 7% 

PR0228 0.11% 47.6% 

PR0228 0.33% 92.2% 

20 PR0228 0.33% 123.7% 

PR0228 1.0% 51.4% 

PR0228 1.0% 95j% 

EXAMPLE 70: PDB12 Cell Inhibition 
25 This example dernonftrates that various PRO polypeptides have efficacy in inhibiting protein production by 

PDB12 pancreatic ductal cells. 

PDB12 pancreatic ductal ceDs are plated on fibronectm coated % well plates at 1.5x10 s cells per well in 100 
mL/180 pL of growth media. 100 /d- of growth media with the PRO polypeptide test sample or negative control 
lacking the PRO polypeptide is then added to well, for a final volume of 200 pL. Controls contain growth medium 
containmgaprotrinshow Cells are incubated for 4 days at 37°C. 20 /iL of Alamar Blue 

Dye ( AB) is then added to each well and the fiourescent reading is measured at 4 hours post addition of AB, on a 
microtiter plate reader at 530 nm excitation and 590 nm emission. The standard employed is cells without Bovine 
Pituitary Extract (BPE) and with various amcentraiions of BPE. Buffer or CM controls from unknowns are run 2 
times on each 96 well plate. 

35 The results from these assays are shown in Table 6 below wherein percent decrease in protein production 

is calculated by comparing the Alamar Blue Dye calculated protein concentration produced by the PRO polypeptide- 
treated cells with the Alamar Blue Dye calculated protein concentration produced by the negative control cells. A 
percent decrease in protein production of greater than or equal to 25 % as compared to the negative control cells is 
considered positive. 
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35 



Table 6 

PRQ N a iPg PRO COTlWmrarifm Percent Per use ;„ p rotein Producrin n 

PR021 1 0.1 % 0 0% 

PR021I 0.01% 



0.6% 
59.7% 
22.3% 
18.2% 
67.5% 

PR0287 2.0% 4553 % 



PR0211 1.0% 

PR0287 2.0% 

PR0287 10% 

PR0287 50% 



PR0287 10% 
10 PR0287 50% 



57.3% 
52.24% 

PRO301 2.0% 0 0% 

PRO301 10% 59 8% 

PRO301 50% 656% 

PR0293 2.0% o.O% 

40.4% 



15 PR0293 10% 



PR0293 50% 56.7% 

EXAMPLE 71: Stimulation of Adult Heart Hypertrophy 

This assay is designed to measure die ability of various PRO polypeptides to stimulate hypertrophy of adult 

20 heart. 

Ventricular myocytes freshly isolated from adult (250g) Sprague Dawley rats are plated at 2000 cell/well 
in 180 fx\ volume. Cells are isolated and plated on day 1, the PRO polypeptide<ontaimng test samples or growth 
niedium only (negative control) (20 <U volume) is added on day 2 and the cells are then fixed and stained on day 5 . 
After staining, cell size is visualized wherein cells showing no growth enhancement as compared to control cells are 
25 given a value of 0.0, cells showing small to moderate growth enhancement as cornpared to control cells are given 

a value of 1 .0 and cells showing large growth enrjarxement as cornpared to control cells are given a value of 2 0 

* . .Jii> mil :uid -nc 

Any degree of growth erUiancement as compared to the negative control cells is considered positive for the assav 

pro#nu;p. i u minutv 
The results are shown in Table 7 below. 1 ' 

'.•;d o,.- OE31 papc< z« 



Table 7 



PRO Name 


PRQ ConrcngaiMn 


flrcwth Enhai 


PR0287 


20% 


1.0 


PR0287 


20% 


1:0:. 


PRO301 


20% 


1.0 


PRO301 


20% 


1.0 


PR0293 


20% 


1.0 


PR0293 


20% 


1.0 


PRO303 


20% 


1.0 


PRO303 


20% 


1.0 
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EXAMPLE 72: PDB12 Cell Proliferation 

This example ofenonstrates that various PRO polypeptides have efficacy in inducing proliferation of PDB12 
pancreatic ductal cells. 

PDB12 pancreatic ductal cells are plated on fibronecrin coated 96 weU plates at 1.5x10* cells per well in 100 
45 nUlZQ jiL of growth media. 100 of growth media with the PRO polypeptide test sample or negative control 
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lacking the PRO polypeptide is then added to well, for a final volume of 200 M L. Controls contain growth medium 
containing a protein shown to be inactive in this assay. Cells are incubated for 4 days at 37°C. 20 *iL of Alamar Blue 
Dye ( AB) is then added to each well and the nourescem reading is measured at 4 hours post addition of AB. on a 
microliter plate reader at 530 nm excitation and 590 nm emission. The standard employed is cells without Bovine 
Piruitary Extract (BPE) and with various concentrations of BPE. Buffer or growth medium only controls from 
5 unknowns are run 2 times on each 96 well plate. 

The results from these assays are shown in Table 8 below wherein percent increase in protein production 
is calculated by coniparing the Alamar Blue Dye calculated protein concentration produced by the PRO polypepude- 
treated cells with the Alamar Blue Dye calculated protein concentration produced by the negative control cells. A 
percent increase in protein production of greater than or equal to 25% as compared to the negative control cells is 
10 considered positive. 



PRO Name 
PRO301 
15 PRO301 
PRO301 
PRO303 
PRO303 
PRO303 



EXAMPLE 73: Enhancement of Heart Neonatal Hvne rtrophv Induced bv PRQ224 

This assay is designed to measure the ability of PR0224 polypeptides to stimulate hypertrophy of neonatal 

heart. 

Cardiac myocytes from 1-day old Harlan Sprague Dawley rats were obtained. Cells (180 /d at 7.5 x lOVml, 
25 serum <0.1%, freshly isolated) are added on day 1 to 96-wdl plates previously coated with DMEM/F12 + 4% FCS. 
Test samples containing the test PR0224 polypeptide or growth medium only (negative control) (20 /d/well) are ***** 
directly to the wells on day 1. PGF (20 pl/well) is then added on day 2 a final concentration of 10* M, The cells 
are then stained on day 4 and visually scored on day 5, wherein cells showing no increase in size as compared to 
negative controls are scored 0.0, cells showing a small to moderate increase in size as compared to negative controls 
30 are scored 1.0 and cells showing a large increase in size as compared to negative controls are scored 2.0. The results 
are shown in Table 9 below. 



Table fl 



PRO ConCC a ttaagn Percent Increase in Protein Production 

2.0% 44.0% 

10% 67.4% 

50% 185.8% 

2.0% 27.9% 

10% 174.9% 

50% 193.1% 



Table? 

PRO NmC PRO Conception Growth Enhancement Score 

35 PR0224 0.01% 0.0 

PR0224 0.1% 0.0 

PR0224 1.0% 1.0 

EXAMPLE 74- In .rim Hvhriri^rmn 
40 In situ hybridization is a powerful and versatile technique for the detection and localization of nucleic acid 

sequences within cell or tissue preparations. It may be useful, for example, to identify sites of gene expression, 

176 



WO 99/14328 



PCT/US98/19330 



analyze ihe tissue distriburion of transcription, identify and localize viral infection, follow changes in specific mRNA 
synthesis and aid in chromosome mapping. 

In situ hybridization was performed following an optimized version of the protocol by Lu and Gillett, Cell 
Vision 1:169-176 (1994), using PCR-generated 3J P-labeled riboprobes. Briefly, formalin-fixed, paraffin-embedded 
human tissues were sectioned, deparaffinized, deproteinated in proteinase K (20 g/ml) for 15 minutes at 37°C. and 
5 further processed for in situ hybridization as described by Lu and Gillett, supra. A [ 33 -P] UTP-labeted antisense 
riboprobe was generated from a PCR product and hybridized at 55°C overnight. The slides were dipped in Kodak 
NTB2 nuclear track emulsion and exposed for 4 weeks. 
"P-Ritowota svntttafe 

6.0 /xl (125 mCi) of "P-UTP (Arnersham BF 1002, SA <200O Ci/mmol) were speed vac dried. To each 
10 tube containing dried "P-UTP, the following ingredients were added: 
2.0 (i\ 5x transcription buffer 
1.0 p\ DTT (100 mM) 

2.0 m1 NTP mix (2.5 mM : 10 ft; each of 10 mM GTP, CTP & ATP + 10 H,0) 
LO/UUTP (50 mM) 
15 1.0/xlRnasin 

1.0 mI DNA template (1/ig) 
1.0m1H 2 O 

1.0 m! RNA polymerase (for PCR products T3 = AS, T7 = S, usually) 

The tubes were incubated at 37°C for one hour. 1.0 /d RQl DNase were added, followed by incubation 
20 at 37°C for 15 minutes. 90 pi TE (10 mM Tris pH 7.6/lmM EDTA pH 8.0) were added, and the mixture was 
pipetted onto DE81 paper. The remaining solution was loaded in a Microcon-50 utafiltranonunit, and spun using 
program 10 (6 minutes). The filtration unit was inverted over a second tube and spun using program 2 (3 minutes). 
After the final recovery spin, 100 yX TE were added. 1 pi of the final product was pipetted on DE81 paper and 
counted in 6 ml of Biofluor II. 
25 The probe was run on a TBEAirea gel. 1-3 pi of the probe or 5 pi of RNA Mrk m were added to 3 pi of 

loading buffer. After heating on a 95 °C heal block for three minutes, the gel was immediately placed on ice. The 
wells of gel were flushed, the sample loaded, and run at 180-250 volts for 45 minutes. The gel was wrapped in saran 
wrap and exposed to XAR film with an intensifying screen in -70° C freezer one hour to overnight. 
"P-HYprttotton 

30 A. Pretreatment of frozen section* 

The slides were removed from the freezer, placed on alurxunium trays and thawed at room temperature for 
5 minutes. The trays were placed in 55 °C incubator for rive minutes to reduce condensation. The slides were fixed 
for 10 rninutes in 4% paraformaldehyde on ice in the fume hood, and washed in 0.5 x SSC for 5 minutes, at room 
temperature (25 ml 20 x SSC + 975 ml SQ H,0). After deproteinanon in 0.5 jig/ml proteinase K for 10 minutes 

35 at 37 °C (12.5 ft\ of 10 mg/ml stock in 250 ml prewarmed RNase-free RNAse buffer), the sections were washed in 
0.5 x SSC for 10 minutes at room temperature. The sections were dehydrated in 70%, 95%, 100% ethanol, 2 
minutes each. 
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B Pretr«mvnr ft f paraffin-ember!^ ^tiflnft 

The slides were depaxaffinized. placed in SQ H : 0. and rinsed twice in 2 x SSC at room temperature, for 
5 minutes each time. The sections were deproteinated in 20 jig/ml proteinase K (500 /*1 of 10 mg/ml in 250 ml 
RNase-free RNase buffer; 37°C. 15 minutes) - human embryo, or 8 x proteinase K (100 pi in 250 ml Rnase buffer, 
37°C t 30 minutes) - formalin tissues. Subsequent rinsing in 0.5 x SSC and dehydration were performed as described 
5 above. 

C. Prehvbridizatinn 

The slides were laid out in a plastic box lined with Box buffer (4 x SSC, 50% formamide) - saturated filter 
paper. The tissue was covered with 50 jd of hybridization buffer (3.75g Dextran Sulfate + 6 ml SQ H : 0), vortexed 
and heated in the microwave for 2 minute* with the cap loosened. After cooling on ice, 18.75 ml formamide, 3.75 
10 ml 20 x SSC and 9 ml SQ HjO were added, the tissue was vortexed well, and incubated at 42°C for 1-4 noun. 

d. Hvfrritiiraunn 

1 .0 x iO 6 com probe and 1 .0 jd tRNA (50 mg/ml stock) per slide were heated at 95°C for 3 minutes. The 
slides were cooled on ice, and 48 hybridization buffer were added per slide. After vonexing, 50 "P mix were 
added to 50 /d prehybridization on slide. The slides were incubated overnight at 55°C. 
15 E. Washes 

Washing was done 2 x 10 minutes with 2xSSC, EDTA at room temperature (400 ml 20 x SSC + 16 ml 
0.25M EDTA, V,=4L). followed by RNaseA treatment at 37°C for 30 minutes (500 nl of 10 mg/ml in 250 ml Rnase 
buffer = 20 ng/ml). The slides were washed 2 x 10 minutes with 2 x SSC, EDTA at room temperature. The 
stringency wash conditions were as follows: 2 hours at 55°C. 0.1 x SSC, EDTA (20 ml 20 x SSC + 16 ml EDTA, 
20 V f =4L). 

F. Qli g n nUClCftfflC5 

In situ analysis was performed on a variety of DNA sequences disclosed herein. The oligonucleotides 
employed for these analyses are as follows. 

(1) DNA33Q9d-mi ™mrn 

25 p 1 5 ' -GGATTCTAATACGACIX^CTATAGGGCTC AGAAAAGCGC AACAGA ' (SEQ ID NO:348) 
p2 5 -CTATGAAATTAACCCrcACTAAAGGGATCTCTrc (SEQ ID NO: 349) 

(2) DNA33223-mfiOTQ23m 

pi 5 '-GGATTCTAATACGACTC ACTATAGGGCGGCG ATGTCC ACTGGGGCTAC-3 ' (SEQ ID NO:350) 
30 p2 5 , <TATGAAATrAACCCTCACTAAAGGGACGAGGAAGATGGGCGGATGGT-3 # (SEQ ID NO:351) 

(3) DNA3443H14flfPRtt2tt) 

pi 5 ' -GGATTCTAATACGACTCACTATAGGGCACCC ACGCGTCCGGCTGCTT-3 ' (SEQ ID NO:352) 

p2 5 ' -CTATGAAATTAACCCTCACTAAAGGGACGGGGG AC ACC ACGG ACC AG A-3 * (SEQ ID NO:353) 

35 
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(4) DNA35639-U72 rPRQ246^ 

pi 5 , -GGATTCTAATACGACTCACTATAGGGCTTGCTGCGGTTTTTGTTCCTG-3 , (SEQ ID N0.354) 

P 2 5 ' -CTATG AAATTAACCCTC ACTAA AGGG AGCTGCCGATCCCACTGGTATT-3 ' (SEQ ID NO:355) 

(5) DNA4943S-1219fPRQ3331 

pi 5 ' -GGATTCTAATACGACTCACTATAGGGCGGATCCTGGCCGGCCTCTG-3 ' (SEQ ID NO:356) 

p2 5 -CTATGAAATTAACCCTCACTAAAGGGAGCCCGGGCATGGTCTCAGTTA-3' (SEQ ID NO:357) 

(6) DNA3M38.mi n>*m^\ 

pi 5 ' -GGATTCTAATACGACTCACTATAGGGCGGGAAGATGGCG AGG AGG AG-3 ' (SEQ ID NO:358) 

p2 5 -CTATG AAATTAACCCTC ACT AAAGGGACCAAGGCC AC AAmACGGAAATC -3 ' (SEQ ID NO:359) 

(7) DNA33089.mi CTfmn 

pi 5 ' -GGATTCTAATACGACTCACTATAGGGCTGTGCTTTC ATTCTGCC AGTA-3 ' (SEQ ID NO:360) 

p2 5 -CTATGAAATTAACCCTC ACTAAAGGGAGGCTTACAATTAAGGGGTGGA ' (SEQ ID N0 361) 

(8) DNA3S918-1174rPRm^ 

pi 5 ' ^G ATTCTAATACGACTC ACTAT AGGGCCCGCCTCGCTCCTGCTCCTG-3 ' (SEQ ID NO:362) 

p2 5' -CTATG AAATTAACCCTC ACT AAAGGG AGG ATTGCCGCGACCCTC AC AG-3* (SEQ ID NO:363) 

(9) DNA32286-t1Ql fPRmiAl 

pl 5M3GATTCTAATACGACTCACTATAGGGCCCCTCC^ (SEQ ID NO:364) 

p2 5<7TATGAAATTAACCCTCACTAAAGGGAGTGCTTC^ ' (SEQ ID NO:365) 

(10) DNA33221.imfPttf>rnn 

pl 5 *<K3ATTCTAATACGACTCACTATAGGGCGCAGCG ATCGCAGCGATGAGG-3 * (SEQ ID NO:366) 

p2 5 * -CTATG AAATTAACCCTCACTAAAGGGACAGACGGGGCAGAGGGAGTG-3 ' (SEQ ID NO:367) 

(11) DNA35«7.in7n>pm^ 

pl 5'<K}ATTCTAATACGACTCACTATAGGGCCAGGAGGCGTGAGGAGAAAC-3* (SEQ ID NO: 368) 

p2 5 ' CT"ATGAAATTAACXXTCACTAAAGGGAAAGACATGTCATCGGGAGTGG-3 ' (SEQ ID NO: 369) 

(12) DNA3310Q-US9 (PttOgMl 

pl 5 ' <3GATTCTAATACGACTC ACTAT AGGGCCGGGTGGAGGTGGAAC AG AAA-3 ' (SEQ ID NO:370) 

p2 5'-CTATGAAATTAACCCTCACTAAAGGGACACAGACAGAGCCCCATACGC-3' (SEQ ID NO:371) 
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(13) DNA344H.1177 fPBQ7ffT> 

pi 5 -GGATTCTAATACGACTCACTATAGGGCCAGGGAAATCCGGATGTCTC-3" (SEQ ID NO:372) 
p2 5 -CTATGAAATTAACCCTCACTAAAGGGAGTAAGGGGATGCCACCGAGTA-3 , (SEQ ID NO:373) 

(14) DNA38268-U88 rPRO?QS) 

5 pi 5 -GGATTCTAATACGACTCACTATAGGGCCAGCTACCCGCAGGAGGAGG-3' (SEQ ID NO:374) 
P 2 5 -CTATGAAATTAACCCTCACTAAAGGGATCCCAGGTGATGAGGTCCAGA-3' (SEQ ID NO:375) 

G. Results 

In situ analysis was performed on a variety of DNA sequences disclosed herein. The results from these 
10 analyses are as follows. 

(1) PNA3»H-ini (PRQ217) 

Highly distinctive expression pattern, that does not indicate an obvious biological function. In the human 
embryo it was expressed in outer smooth muscle layer of the Gl tract, respiratiry cartilage, branching respiratory 
epithelium, osteoblasts, tendons, gonad, in the optic nerve head and developing dermis. In the adult expression was 
1 5 observed in the epidermal pegs of the chimp tongue, the basal epuhelial/rayoepithelial cells of the prostate and urinary 
bladder. Also expressed in the alveolar lining cells of the adult lung, mesenchymal cells juxtaposed to erectile tissue 
in the penis and the cerebral cortex (probably glial cells). In the kidney, expression was only seen in disease, in cells 
surrounding thyroidized renal tubules. 

Hunan fetal tissues examined fF,1?.-F.16 weetal inchirfe- Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
20 lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, 
body wall, pelvis and lower limb. 

Adult human tiwiM ^Tamjrfflj- Kidney (normal and end-stage), adrenal, myocardium, aorta, spleen, lymph node, 
gall bladder, pancreas, lung. skin, eye One. retina), prostate, bladder, liver (normal, cirrhotic, acute failure). 

Non-human primate ri^i^ ^^nmTrf' 

25 (a) Ownp Ti«ug«; Salivary gland, stomach, thyroid, parathyroid, skin, thymus, ovary, lymph node. 

fl>) Rhema Mfflfrv TlMUgar rVrehral rjwtwr hinpnrampn* ^K-frtm. f*Tlil 

(2) DNA33223-inC(PRCmm 

Section show an intense signal a^vriaird with arterial and venous vessels in the ferns, to arteries the signal 
30 appeared to be confined to srnooth-nnisde/pericytic cells. The signal is also seen in capillary vessels and in glomeruli. 
It is not clear whether or not endothelial ceils are expressing this mRNA. Expression is also observed in epithelial 
cells in the fetal lens. Strong expression was also seen in cells within placental trophoblastic villi, these cells lie 
between the ffophobiast and the fibroblast-ukx cells that express HGP - uncertain histogenesis. In the adult, there was 
no evidence of expression and the wall of the aorta and most vessels appear to be negative. However, expression was 
35 seen over vascular channels in the normal prostate and in the epithelium lining the gallbladder. Insurers expression 
was seen in the vessels of the soft-tissue sarcoma and a renal cell carcinoma. In summary, this is a molecule that 
shows relatively specific vascular expression in the fetus as well as in some adult organs. Expression was also 
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observed in the fetaJ lens and the adult gallbladder. 

In a secondary screen, vascular expression was observed, similar to that observed above, seen in fetal 
blocks. Expression is on vascular smooth muscle, rather than endothelium. Expression also seen in smooth muscle 
of the developing oesophagus, so as reported previously, this molecule is not vascular specific. Expression was 
examined in 4 lung and 4 breast carcinomas. Substantial expression was seen in vascular smooth muscle of at least 
5 3/4 lung cancers and 2/4 breast cancers. In addition, in one breast carcinoma, expression was observed in perirumoral 
stromal cells of uncertain histogenesis (possibly myofibroblasts). No endothelial cell expression was observed in this 
study. 

(3) DNA3443S-114nn»Pffln7,) 

10 Strong expression in prostatic epithelium and bladder epithelium, lower level of expression in bronchial 

epithelium. High background / low level expression seen in a number of sites, including among others, bone, blood, 
chondrosarcoma, adult heart and fetal liver. It is felt that this level of signal represents background, partly because 
signal at this level was seen over the blood. All other tissues negative. 

Human fetal tissue* examined (E12-E16 weefc^ include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
15 lungs, heart, great vessels, oesophagus, stomach, small intestine, 

spleen, thymus, pancreas, brain, eye, spinal cord, body wall, pelvis, testis and lower limb. 
Adult human tissue* examined? Kidney (normal and end-stage), adrenal, spleen, lymph node, pancreas, lung, eye (inc. 
retina), bladder, liver (normal, cirrhotic, acute failure). 
Non-human primate tissues gxafninfirf- 
20 rhimp Ti««nf»«- adrenal 

Rhesus Mnnkev Timum; Cerebral cortex, hippocampus 

In a secondary screen, expression was observed in the epithelium of the prostate, the superficial layers of 
the urethelhim of the urinary bladder, the urethelzuxn lining the renal pelvis and the urethclium of the ureter (1 out 
of 2 experiments). The urethra of a rhesus monkey was negative; it is unclear whether this represents a true lack of 

25 expression by the urethra, or if it is the result of a failure of the probe to cross react with rhesus tissue. The findings 
in the prostate and bladder are similar to those previously described using an isotonic detection technique. Expression 
of the mRNA for this antigen is NOT prostate epithelial specific. The antigen may serve as a useful marker for 
urethelial derived tissues. Expression in the superficial, post-mrtotic ceils, of the urinary tract epithelium also suggest 
that it is unlikely to represent a specific stem cell marker, as this would be expected to be expressed specifically in 

30 basal epithelium. 

(4) PNA3ft3H172 (PRQ24ti) 

Strongly expressed in fetal vascular endothelium, including tissues of the CNS. Lower level of expression 
in adult vasculature, including the CNS. Not obviously expressed at higher levels in tumor vascular endothelium. 
35 Signal also seen over bone matrix and adult spleen, not obviously cell associated, probably related to non-specific 
background at these sites. 

Human fetal tissues examined fE12-E16 weeks^ include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
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lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye. spinal cord, 
body wall, pelvis, testis and lower limb. 

^diijt human tissues examined: Kidney (normal and end-stage), adrenal, spleen, lymph node, pancreas, lung, eye (inc. 
retina), bladder, liver (normal, cirrhotic, acute failure). 

^n-fnirnan pirate ennmin^!' 

5 Chimp Tissues : adrenal 

Rhesus Monkey Tissues: Cerebral cortex, hippocampus 

(5) DNA4MM.I21»fl»RQS»1 

Moderate expression over conical neurones in the fetal brain. Expression over the inner aspect of the fetal 
10 retina, possible expression in the developing lens. Expression over fetal skin, cartilage* small intestine, placental villi 

and umbilical cord. In adult tissues there is an extremely high level of expression over the gallbladder epithelium. 

Moderate expression over the adult kidney, gastric and colonic epithelia. Low-level expression was observed over 

many cell types in many tissues, this may be related to stickiness of the probe, these data should therefore be 

interpreted with a degree of caution. 
15 Human fetal tissues examined (E12-E16 weeksl include- Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 

lungs, bean, great vesseb, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, 

body wall, pelvis, testis and lower limb. 

Adult human tissues examined- Kidney (normal and end-stage), adrenal, spleen, lymph node, pancreas, lung, eye (inc. 
retina), bladder, liver (normal, cirrhotic, acute failure). 

20 Non-hnman primar* u^ ]V »Tamin*d- 
Chimp Tissue adrenal 

Rhesus Monkey Tissues: Cerebral cortex, hippocampus, cerebellum. 

(6) DNA35638-1141 fPRQ24^ 

25 Expression observed in the endothelium lining t subset of fietal and placental vessels. Endothelial expression 

was confined to these tissue blocks. Expression also observed over imermediate trophoblast cells of placenta. All other 
tissues negative. 

Fetal tissues examined fE12-E16 wcdcO include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, lungs, heart, 
great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, body wall pelvis 
30 and lower limb. 

Adult ri^i^^Wrcfr Liver, kidney, adrenal, myocantiurn, aorta, spleen, lymph node, 

pancreas, lung, skin, cerebral cortex (rm), hippocampus(rm), cerebellum(nn), penis, eye, bladder, stomach, gastric 
carcinoma, colon, colonic carcinoma, thyroid (chimp), parathyroid (chimp) ovary (chimp) and choriarosarcoma. 
Acetaminophen induced liver injury and hepatic 
35 cirrhosis 
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(7) DNA33089-im rpRQfflp 

Specific expression over fetal cerebral white and grey matter, as well as over neurones in the spinal cord. 
Probe appears to cross react with rat. Low level of expression over cerebellar neurones in adult rhesus brain. All 
other tissues negative. 

Fetal rissues examined (E12-E16 weclr^ inrii.He - Placema, umbilical cord, liver, kidney, adrenals, thyroid, lungs, 
5 heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye. spinal cord, body 
wall, pelvis and lower limb. 

Adult LiSSUCS examined: Liver, kidney, adrenal, myocardium, aorta, spleen, lymph node. 

pancreas, lung, skin, cerebral cortex (rm), hippocampus(rrn), ccrebeUum(rm) t penis, eye, bladder, stomach, gastric 

carcinoma, colon, colonic carcinoma and chondrosarcoma. Acetominophen induced liver injury and hepatic cirrhosis 

10 

(8) DNA35918-1174 fPROlStt 

Strong expression in the nervous system. In the rhesus monkey brain expression is observed in cortical, 
hippocampai and cerebellar neurones. Expression over spinal neurones in the fetal spinal cord, the developing brain 
and the inner aspects of the fetal retina. Expression over developing dorsal root and autonomic ganglia as well as 
15 enteric nerves. Expression observed over ganglion cells in the adult prostate. In the rat, there is strong expression 
over the developing hind brain and spinal cord. Strong expression over interstitial cells in the placental villi. All other 
tissues were negative. 

Fetal rissues examined fE12-E16 weeks) include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, lungs, 
heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, body 
20 wall, pelvis and lower limb. 

Adult ti««»e« r.xflnrimffri- Liver, kidney, renal cell carcinoma, adrenal, aorta, spleen, lymph 
node, pancreas, lung, myocardium, skin, ceTebral cortex (rm), hippocampus(rm), cerebeUum(rm), bladder, prostate, 
stomach, gastric carcinoma, colon, colonic carcinoma, thyroid (chimp), parathyroid (chimp) ovary (chimp) and 
chondrosarcoma. Acetominophen induced liver injury and hepatic cirrhosis. 

25 

(9) DNA322R6-1101 (P*Ctl\d\ 

Fetal tissue: Low level throughout mesenchyme. Moderate expression in placental stromal cells in 
membranous tissues and in thyroid. Low level expression in conical neurones. Adult tissue: all negative. 
Fetal tissues examined (E12-E16 weeks) include- Placenta, umbilical cord, liver, kidney, adrenals, thyroid, lungs, 
30 heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, body 
wall, pelvis and lower limb. 

Adult tissues examined include: Liver, kidney, adrenal, myocardium, aorta, spleen, lymph node, pancreas, lung and 
skin. 

35 (10) DNA3322H133fFRQB4) 

Expression limited to vascular endothelium in fetal spleen, adult spleen, fetal liver, adult thyroid and adult 
lymph node (chimp). Additional site of expression is the developing 
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spinal ganglia. All other tissues negative. 

Hum a n fCtt t ri i wuej waminM (F12-E16 weeks) inchlrtm : Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye. spinal cord, 
body wall, pelvis and lower limb. 

AdMU human USSU« exam i ned : Kidney (normal and end-stage), adrenal, myocardium, aorta, spleen, lymph node, 
5 pancreas, lung, skin, eye (inc. retina), bladder, liver (normal, cirrhotic, acute failure). 
Non-human nrimate tissues examined- 

Chimp Tissues: Salivary gland, stomach, thyroid, parathyroid, skin, thymus, ovary, lymph node. 
Rhesm Monkey Tmue* Cerebral cortex, hippocampus, cerebellum, penis. 

10 (11) DNA3M37-I1T7 

Specific expression over developing motor neurones in ventral aspect of the fetal spinal cord (will develop 
into ventral horns of spinal cord). All other tissues negative. Possible role in growth, differenriation and/or 
development of spinal motor neurons. 

Fetal tissues examined ff.1l.El6 weeks) inchide - Placenta, umbilical cord, liver, kidney, adrenals, thyroid, lungs, 
15 heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye. spinal cord, body 
wall, pelvis and lower limb. 

Adttil tissues examined: Liver, kidney, adrenal, myocardium, aorta, spleen, lymph node, 

pancreas, lung, skin, cerebral cortex (rm), hippocampus(rm), ccrebellum(rm), penis, eye, bladder, stomach, gastric 

carcinoma, colon, colonic carcinoma and chondrosarcoma. Acetominophen induced liver injury and hepatic cirrhosis 

20 

(12) DNATSinrunQ n>pnr><» 

Sonlring expression in mononuclear phagocytes (macrophages) of fetal and adult spleen, liver, lymph node 
and adult tlrymus (in bngible body macrophages). The highest expression is in the spleen. All other tissues negative. 
Localisation and homology are entirely consistent with a role as a scavenger receptor for cells of the 
25 reticuloendothelial system. Expression also observed in placental mcroonuclear cells. 

Human fetal tissues examined fF.12-F,16 weetart Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 

lungs, heart, great vessels, oesophagus, stomach, "nail intestine, 

spleen, thymus, pancreas, brain, eye, spinal cord, body wall, pelvis and lower limb. 

Adult human timm finammcfr Kidney (normal and end-stage), adrenal, rnyocardium, aorta, spleen, lymph node, 
gall bladder, pancreas, lung, skin, eye (inc. retina), prostate, bladder, liver (normal, cirrhotic, acute failure). 
Npfrhuman primate, tissues gxajmnrf: 

Chimp TiMUtt: Salivary gland, stomach, thyroid, parathyroid, skin, thymus, ovary, lymph node. 
Rhesus Monkey Tiaray Cerebral cortex, mppocampus, cerebellum, penis. 

35 (13) DNA:M431.n77fPPfy^ 

Widepread expression in human fetal tissues and placena over mononuclear cells, probably macrophages 
+/- lymphocytes. The cellular distribution follows a perivascular pattern in many tissues. Strong expression also seen 
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in epithelial cells of ihe fetal adrenal cortex. All adult tissues were negative. 

Feta l fcsutt ex a m i ned (E 1 2-F 1 6 weeks) inchl<1e : Placenta, umbilical cord, liver, kidney, adrenals, thyroid, lungs, 
heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye. spinal cord, body 
wall, pelvis and lower limb. 

Adult tissues examined: Liver, kidney, adrenal, spleen, lymph node, pancreas, lung, skin, cerebral cortex (rm), 
5 hippocampus(nn), cerebellum(rm), bladder, stomach, colon and colonic carcinoma. Acetominophen induced liver 
injury and hepatic cirrhosis. 

A secondary screen evidenced expression over stromal mononuclear cells probably histiocytes. 

(14) DNA38268-118S fPROMtt 
10 High expression over ganghon cells in human fetal spinal ganglia and over large neurone* in the anierior horns of 

the developing spinal cord. In the adult there is expression in the chimp adrenal medulla (neural), neurones of the 

rhesus monkey brain (hippocampus [+ + +] and cerebral cortex) and neurones in ganglia in the normal adult human 

prostate (the only section that contains ganglion cells, ie expression in this cell type is presumed NOT to be confined 

to the prostate). All other tissues negative. 
1 5 Human fetal tissues examined fRii-F.i^ week^ include- Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 

hings, great vessels, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, body wall, pelvis, 

testis and lower limb. 

Adult human ti.VHlCT examined: Kidney (normal and end-stage), adrenal, spleen, lymph node, pancreas, lung, eye (inc. 
retina), bladder, liver (normal, cirrhotic, acute failure). 

20 Non-human primate asflcs cittmuwd: 

Chirm? Tissue*: adrenal 

Rhesus Monkey Timiear Cerebral cortex, hippocampus, cerebellum. 
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Derail of Material 

The following materials have been deposited with the American Type Culture Collection, 12301 ParWawn 
Drive, Rockville, MD, USA (ATCC): 



Material 

DNA32292-U31 
DNA33094-U31 
DNA33223-1136 
DNA34435-1140 
DNA27864-1155 
DNA36350-U58 
DNA32290-1164 
DNA35639-1172 
DNA33092-1202 
DNA49435-1219 
DNA35638-1141 
DNA32298-1132 
DNA33089-1132 
DNA33786-1132 
DNA35918-U74 



ATCC Den N«v 



ATCC 209258 
ATCC 209256 
ATCC 209264 
ATCC 209250 
ATCC 209375 
ATCC 209378 
ATCC 209384 
ATCC 209396 
ATCC 209420 
ATCC 209480 
ATCC 209265 
ATCC 209257 
ATCC 209262 
ATCC 209253 
ATCC 209402 



Dewat Date 



September 16, 1997 
September 16, 1997 
September 16, 1997 
September 16, 1997 
October 16, 1997 
October 16. 1997 
October 16. 1997 
October 17, 1997 
October 28. 1997 
November 21, 1997 
September 16, 1997 
September 16, 1997 
September 16, 1997 
September 16, 1997 
October 17, 1997 
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10 



15 



20 



25 



30 



35 



40 



45 



DNA37150- 
DNA38260 
DNA39969- 
DNA32286- 
DNA33461 
DNA40628 
DNA33221 
DNA33107 
DNA35557 
DNA34434- 
DNA33100 
DNA356O0- 
DNA34436 
DNA33206- 
DNA35558 
DNA35599- 
DNA36992 
DNA34407- 
DNA35841 
DNA33470 
DNA34431 



DNA39510-118I 



1178 
1180 
1185 
1191 
1199 
1216 
1133 
1135 
1137 
1139 
1159 
1162 
1238 
1165 
1167 
1168 
1168 
1169 
1173 
1175 
1177 



1182 
1183 



DNA39423- 
DNA40620-I 
DNA40604-U87 
DNA38268-1188 
DNA3715M193 
DNA35673-1201 
DNA40370-1217 
DNA42551-1217 
DNA39S20-1217 
DNA41225-1217 
DNA43318-1217 
DNA40587-1231 
DNA41338-1234 
DNA40981-1234 
DNA37140-1234 
DNA40982-1235 
DNA41379-1236 
DNA44167-1243 
DNA39427-1179 
DNA40603-1232 
DNA43466-1225 
DNA43046-I225 
DNA35668-1171 



ATCC 209401 
ATCC 209397 
ATCC 209400 
ATCC 209385 
ATCC 209367 
ATCC 209432 
ATCC 209263 
ATCC 209251 
ATCC 209255 
ATCC 209252 
ATCC 209373 
ATCC 209370 
ATCC 209523 
ATCC 209372 
ATCC 209374 
ATCC 209373 
ATCC 209382 
ATCC 209383 
ATCC 209403 
ATCC 209398 
ATCC 209399 
ATCC 209392 
ATCC 209387 
ATCC 209388 
ATCC 209394 
ATCC 209421 
ATCC 209393 
ATCC 209418 
ATCC 209485 
ATCC 209483 
ATCC 209482 
ATCC 209491 
ATCC 209481 
ATCC 209438 
ATCC 209927 
ATCC 209439 
ATCC 209489 
ATCC 209433 
ATCC 209488 
ATCC 209434 
ATCC 209395 
ATCC 209486 
ATCC 209490 
ATCC 209484 
ATCC 209371 



October 17, 1997 
October 17, 1997 
October 17, 1997 
October 16, L997 
October 15, 1997 
November 7, 1997 
September 16, 1997 
September 16, 1997 
September 16, 1997 
September 16, 1997 
October 16. 1997 
October 16, 1997 
December 10. 1997 
October 16, 1997 
October 16, 1997 
October 16, 1997 
October 16, 1997 
October 16, 1997 
October 17, 1997 
October 17, 1997 
October 17, 1997 
October 17, 1997 
October 17, 1997 
October 17, 1997 
October 17, 1997 
October 28, 1997 
October 17, 1997 
October 28, 1997 
November 21, 1997 
November 21, 1997 
November 21, 1997 
November 21. 1997 
November 21, 1997 
November 7, 1997 
June 2, 1998 
November 7, 1997 
November 21, 1997 
November 7, 1997 
November 21, 1997 
November 7, 1997 
October 17, 1997 
November 21, 1997 
November 21, 1997 
November 21, 1997 
October 16, 1997 
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These deposit were made under the provisions of the Budapest Treaty on the International Recognition of 
the Deposit of Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder (Budapest 
Treaty). This assures maintenance of a viable culture of the deposit for 30 yean from the date of deposit. The 
deposits will be made available by ATCC under the terms of the Budapest Treaty, and subject to an agreement 
between Genentech, Inc. and ATCC, which assures permanent and unrestricted availability of the progeny of the 
culture of the deposit to the public upon issuance of the pertinent U.S. patent or upon laying open to the public of any 
U.S. or foreign patent application, whichever comes first, and assures availability of the progeny to one detennined 
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by the U.S. Commissioner of Patems and Trademarks to be entitled thereto according to 35 USC § 122 and the 
Commissioner s rules pursuant thereto (including 37 CFR §1.14 with particular reference to 886 OG 638). 

The assignee of the present application has agreed that if a culture of the materials on deposit should die or 
be lost or destroyed when cultivated under suitable conditions, the materials will be promptly replaced on notification 
with another of the same. Availability of the deposited material is not to be construed as a license to practice the 
5 invention in contravention of the rights granted under the authority of any government in accordance with its patent 
laws. 

The foregoing written specification is considered to be sufficient to enable one skilled in the an to practice 
the invention. The present invention is not to be limited in scope by the construct deposited, since the deposited 
embodiment is intended as a single illustration of certain aspects of the invention and any constructs thai are 

10 functionally equivalent are within the scope of this invention. The deposit of material herein does not constitute an 
admission that the written description herein contained is inadequate to enable the practice of any aspect of the 
invention, including the best mode thereof, nor is it to be construed as limiting the scope of the claims to the specific 
illustrations mat rt represents. Indeed, various modifications of the invention in addition to those shown and described 
herein will become apparent to those skilled in the art from the foregoing description and fall within the scope of the 

15 appended claims. 
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WHAT IS CI AlMppp;. 

1 Isolated nucleic acid having at least 80% sequence identity to a nucleotide sequence that encodes 

a polypeptide comprising an amino acid sequence selected from the group consisting of the amino acid sequence 
shown in Figure 2 (SEQ ID N0:2), Figure 4 (SEQ ID N0:4). Figure 6 (SEQ ID N0:12). Figure 9 (SEQ ID N0:18), 
Figure 11 (SEQ ID NO:23). Figure n (SEQ ID NO:28). Figure 15 (SEQ ID NO:34), Figure 17 (SEQ ID NO:39). 
5 Figure 19 (SEQ ID NO:49). Figure 22 (SEQ ID NO:59). Figure 24 (SEQ ID NO:64), Figure 26 (SEQ ID NO:69)! 
Figure 28 (SEQ ID N0:71). Figure 30 (SEQ ID NO:73). Figure 32 (SEQ ID NO:84). Figure 34 (SEQ ID NO:91). 
Figure 36 (SEQ ID NO:96). Figure 38 (SEQ ID NO: 104), Figure 40 (SEQ ID NO:109), Figure 42 (SEQ ID 
NO: 1 14), Rgure 44 (SEQ ID NO: 1 19). Figure 46 (SEQ ID NO: 127). Figure 48 (SEQ ID NO: 132). Figure 50 (SEQ 
ID NO: 137), Figure 52 (SEQ ID NO: 142). Figure 54 (SEQ ID NO: 148). Figure 56 (SEQ ID NO: 153), Figure 58 

10 (SEQ ID NO: 159). Figure 60 (SEQ ID NO: 164). Figure 62 (SEQ ID NO: 170). Figure 64 (SEQ ID NO: 175). Figure 
66 (SEQ ID NO: 177), Figure 68 (SEQ ID NO: 185), Figure 70 (SEQ ID NO: 190), Figure 72 (SEQ ID NO: 195), 
Figure 74 (SEQ ID NO:201). Figure 76 (SEQ ID NO:207). Figure 78 (SEQ ID NO.213), Figure 80 (SEQ ID 
NO:221). Rgure 82 (SEQ ID NO:227), Figure 84 (SEQ ID NO:236). Figure 86 (SEQ ID NO:245). Figure 88 (SEQ 
ID NO:250). Figure 90 (SEQ ID NO:255), Figure 92 (SEQ ID NO:257). Figure 94 (SEQ ID NO:259). Figure 96 

15 (SEQ ID NO:261). Figure 98 (SEQ ID NO:263). Figure 100 (SEQ ID NO:285). Figure 102 (SEQ ID NO.290), 
Figure 104 (SEQ ID NO:292). Figure 106 (SEQ ID NO:294). Figure 108 (SEQ ID NO:310). Figure 110 (SEQ ID 
NO:315), Rgure 112 (SEQ ID NO:320). Figure 114 (SEQ ID NO:325). Figure 116 (SEQ ID NO:332), Figure 118 
(SEQ ID NO:339). Figure 120 (SEQ ID NO:341) and Figure 122 (SEQ ID NO:377). 

2 ® 2 . The nucleic acid of Claim 1 . wherein said nucleotide sequence comprises a nucleotide sequence 

selected from the group consisting of the sequence shown in Figure 1 (SEQ ID NO: 1). Figure 3 (SEQ ID NO:3). 
Figure 5 (SEQ ID NO:l 1), Rgure 8 (SEQ ID NO: 17). Figure 10 (SEQ ID NO:22), Figure 12 (SEQ ID NO:27). 
Figure 14 (SEQ ID NO:33). Figure 16 (SEQ ID NO:38). Figure 18 (SEQ ID NO:48), Figure 21 (SEQ ID NO:58). 
Figure 23 (SEQ ID NO:63). Figure 25 (SEQ ID NO:68). Figure 27 (SEQ ID NO:70), Figure 29 (SEQ ID NO:72), 

25 Figure 31 (SEQ ID NO:83). Figure 33 (SEQ ID NO:90), Figure 35 (SEQ ID NO:95). Figure 37 (SEQ ID NO:103). 
Figure 39 (SEQ ID NO:108). Rgure 41 (SEQ ID NO:113). Rgure 43 (SEQ ID NO:118). Rgure 45 (SEQ ID 
NO:126). Rgure 47 (SEQ ID NO: 131). Figure 49 (SEQ ID NO:136). Figure 51 (SEQ ID NO:141). Figure 53 (SEQ 
ID NO: 147). Figure 55 (SEQ ID NO: 152). Figure 57 (SEQ ID NO: 158), Figure 59 (SEQ ID NO: 163), Figure 61 
(SEQ ID NO:169). Figure 63 (SEQ ID NO:174). Figure 65 (SEQ ID NCH76), Figure 67 (SEQ ID NO:184). Figure 

30 69 (SEQ ID NO:189), Figure 71 (SEQ ID NO:194), Figure 73 (SEQ ID NO:200). Figure 75 (SEQ ID NO:206). 
Figure 77 (SEQ ID NO:212). Figure 79 (SEQ ID NO:220). Figure 81 (SEQ ID N0.226). Figure 83 (SEQ ID 
NO:235). Rgure 85 (SEQ ID NO:244). Figure 87 (SEQ ID NO:249). Figure 89 (SEQ ID NO:254). Figure 91 (SEQ 
ID NO:256). Figure 93 (SEQ ID NO:258). Figure 95 (SEQ ID NO:260). Figure 97 (SEQ ID NO:262). Figure 99 
(SEQ ID NO:284). Rgure 101 (SEQ ID NO:289), Rgure 103 (SEQ ID NO:291), Figures 105A-B (SEQ ID NO:293), 

35 Figure 107 (SEQ ID NO:309). Figure 109 (SEQ ID NO:314). Figure 111 (SEQ ID NO:319), Figure 113 (SEQ ID 
NO-.324), Figure 1 15 (SEQ ID NO:331). Figure 117 (SEQ ID NO:338). Figure 119 (SEQ ID NO:340) and Figure 
121 (SEQ ID NO:376). or the complement thereof. 
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3. The nucleic acid of Claim 1 . wherein said nucleotide sequence comprises a nucleotide sequence 
selected from the group consisting of the full-length coding sequence of the sequence shown in Figure 1 (SEQ ID 
NO: I), Figure 3 (SEQ ID NO:3). Figure 5 (SEQ ID NO: 11), Figure 8 (SEQ ID NO: 17), Figure 10 (SEQ ID NO:22), 
Figure 12 (SEQ ID NO:27), Figure 14 (SEQ ID NO:33), Figure 16 (SEQ ID NO:38). Figure 18 (SEQ ID NO:48). 
Figure 21 (SEQ ED NO:58). Figure 23 (SEQ ID NO:63). Figure 25 (SEQ ID NO:68), Figure 27 (SEQ ID NO:70). 
Figure 29 (SEQ ID NO:72). Figure 31 (SEQ ID NO:83), Figure 33 (SEQ ID NO:90), Figure 35 (SEQ ID NO:95). 
Figure 37 (SEQ ID NO: 103). Figure 39 (SEQ ID NO: 108). Figure 41 (SEQ ID NO:113), Figure 43 (SEQ ID 
NO:llg>. Figure 45 (SEQ ID NO: 126), Figure 47 (SEQ ID NO:131). Figure 49 (SEQ ID NO:136), Figure 51 (SEQ 
ID NO:141), Figure 53 (SEQ ID NO: 147)'. Figure 55 (SEQ ID NO:152). Figure 57 (SEQ ID N0:158), Figure 59 
(SEQ ID NO:163). Figure 61 (SEQ ID NO:169). Figure 63 (SEQ ID NO:174). Figure 65 (SEQ ID NO: 176). Figure 
67 (SEQ ID NO:184), Figure 69 (SEQ ID NO:189), Figure 71 (SEQ ID NO:194). Figure 73 (SEQ ID NO:200), 
Figure 75 (SEQ ID NO:206). Figure 77 (SEQ ID NO:212). Figure 79 (SEQ ID NO:220), Figure 81 (SEQ ID 
NO:226). Figure 83 (SEQ ID NO:235). Figure 85 (SEQ ID NO:244), Figure 87 (SEQ ID NO:249), Figure 89 (SEQ 
ID NO:254), Figure 91 (SEQ ID NO:256), Figure 93 (SEQ ID NO:258), Figure 95 (SEQ ID NO:260). Figure 97 
(SEQ ID NO:262), Figure 99 (SEQ ID NO:284), Figure 101 (SEQ ID N0.289), Figure 103 (SEQ ID NO:291). 
15 Figures 1Q5A-B (SEQ ID NO:293). Figure 107 (SEQ ID NO:309>, Figure 109 (SEQ ID NO:314), Figure 1 1 1 (SEQ 
ID NO:319), Figure 113 (SEQ ID NO:324), Figure 115 (SEQ ID NO:331), Figure 117 (SEQ ID NO:338), Figure 
1 19 (SEQ ID NO:340) and Figure 121 (SEQ ID NO:376>, or the complement thereof. 
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4. Isolated nucleic acid whkh comprises the full-length coding sequence of the DNA deposited under 
accession number ATCC 209258. ATCC 209256, ATCC 209264, ATCC 209250, ATCC 209375, ATCC 209378, 
ATCC 209384, ATCC 209396, ATCC 209420, ATCC 209480, ATCC 209265, ATCC 209257. ATCC 209262, 
ATCC 209253, ATCC 209402, ATCC 209401, ATCC 209397, ATCC 209400. ATCC 209385, ATCC 209367, 
ATCC 209432, ATCC 209263, ATCC 209251, ATCC 209255. ATCC 209252, ATCC 209373. ATCC 209370. 
ATCC 209523, ATCC 209372. ATCC 209374, ATCC 209373, ATCC 209382, ATCC 209383. ATCC 209403, 
25 ATCC 209398, ATCC 209399, ATCC 209392. ATCC 209387. ATCC 209388, ATCC 209394. ATCC 209421 . 
ATCC 209393. ATCC 209418, ATCC 209485. ATCC 209483, ATCC 209482, ATCC 209491, ATCC 209481. 
ATCC 209438, ATCC 209927, ATCC 209439, ATCC 209489, ATCC 209433, ATCC 209488, ATCC 209434, 
ATCC 209395, ATCC 209486, ATCC 209490, ATCC 209484 or ATCC 209371. 

30 5. A vector comprising the nucleic acid of Claim 1 . 

6. The vector of Claim 5 operably linked to control sequences recognized by a host cell transformed 
with the vector. 

35 7, A host cell comprising the vector of Claim 5. 

8. The host cell of Claim 7 wherein said cell is a CHO ceil. 
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9. The host cell of Claim 7 wherein said cell is an £. colt. 

10. The host cell of Claim 7 wherein said cell is a yeast cell. 

11 . - A process for producing a PRO polypeptides comprising culturing the host cell of Claim 7 under 
5 conditions suitable for expression of said PRO polypeptide and recovering said PRO polypeptide from the cell culture. 

12. Isolated native sequence PRO polypeptide having at least 80% sequence identity to an amino acid 
sequence selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO:2), Figure 
4 (SEQ ID NO:4). Figure 6 (SEQ ID NO:12), Figure 9 (SEQ ID NO: 18), Figure 11 (SEQ ID NO:23), Figure 13 

10 (SEQ ID NO:28), Figure 15 (SEQ ID NO:34), Figure 17 (SEQ ID NO:39). Figure 19 (SEQ ID NO:49), Figure 22 
(SEQ ID NO:59), Figure 24 (SEQ ID NO:64), Figure 26 (SEQ ID NO:69). Figure 28 (SEQ ID NO:7l), Figure 30 
(SEQ ID NO:73), Figure 32 (SEQ ID NO:84), Figure 34 (SEQ ID NO:91), Figure 36 (SEQ ID NO:96), Figure 38 
(SEQ ID NO:104), Figure 40 (SEQ ID NO:109), Figure 42 (SEQ ID NO:l 14), Figure 44 (SEQ ID NO:119), Figure 
46 (SEQ ID NO: 127), Figure 48 (SEQ ID NO: 132), Figure 50 (SEQ ID NO:137), Figure 52 (SEQ ID NO: 142). 

15 Figure 54 (SEQ ID NO:148). Figure 56 (SEQ ID NO:153), Figure 58 (SEQ ID NO:I59), Figure 60 (SEQ ID 
NO: 164), Figure 62 (SEQ ID NO: 170), Figure 64 (SEQ ID NO: 175), Figure 66 (SEQ ID NO: 177), Figure 68 (SEQ 
ID NO: 185), Figure 70 (SEQ ID NO:190), Figure 72 (SEQ ID NO:195), Figure 74 (SEQ ID NO:201), Figure 76 
(SEQ ID NO:207), Figure 78 (SEQ ID NO:213), Figure 80 (SEQ ED NO:221), Figure 82 (SEQ ID NO:227), Figure 
84 (SEQ ID NO:236), Figure 86 (SEQ ID NO:245), Figure 88 (SEQ ID NO:250), Figure 90 (SEQ ID NO:255). 

20 Figure 92 (SEQ ID NO:257), Figure 94 (SEQ ID NO:259), Figure 96 (SEQ ID NO:261). Figure 98 (SEQ ID 
NO:263), Figure 100 (SEQ ID NO:285), Figure 102 (SEQ ID NO:290), Figure 104 (SEQ ID NO:292), Figure 106 
(SEQ ID NO:294), Figure 108 (SEQ ID NO:310), Figure 110 (SEQ ID N0:315). Figure 112 (SEQ ID NO:320). 
Figure 114 (SEQ ID NO:325), Figure 116 (SEQ ID NO:332), Figure 118 (SEQ ID NO:339), Figure 120 (SEQ ID 
NO:341) and Figure 122 (SEQ ID NO:377). 

25 

13. Isolated PRO polypeptide having at least 80% sequence identity to the amino acid sequence encoded 
by the nucleotide deposited under accession number ATCC 209258. ATCC 209256, ATCC 209264. ATCC 209250. 
ATCC 209375, ATCC 209378, ATCC 209384, ATCC 209396, ATCC 209420, ATCC 209480. ATCC 209265, 
ATCC 209257, ATCC 209262. ATCC 209253, ATCC 209402, ATCC 209401, ATCC 209397, ATCC 209400, 

30 ATCC 209385, ATCC 209367, ATCC 209432, ATCC 209263, ATCC 209251, ATCC 209255, ATCC 209252, 
ATCC 209373. ATCC 209370, ATCC 209523, ATCC 209372, ATCC 209374, ATCC 209373, ATCC 209382, 
ATCC 209383, ATCC 209403, ATCC 209398, ATCC 209399. ATCC 209392, ATCC 209387. ATCC 209388, 
ATCC 209394, ATCC 209421, ATCC 209393, ATCC 209418, ATCC 209485. ATCC 209483, ATCC 209482, 
ATCC 209491, ATCC 209481, ATCC 209438., ATCC 209927, ATCC 209439, ATCC 209489, ATCC 209433, 

35 ATCC 209488, ATCC 209434, ATCC 209395. ATCC 209486, ATCC 209490. ATCC 209484 or ATCC 209371. 
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1 4. A chimeric molecule comprising a polypeptide according to Claim 12 fused to a heterologous amino 
acid sequence. 

15. The chimeric molecule of Claim 14 wherein said heterologous amino acid sequence is an epitope 
tag sequence. 

5 

16. The chimeric molecule of Claim 14 wherein said heterologous amino acid sequence is a Fc region 
of an immunoglobulin. 

17. An antibody which specifically binds to a PRO polypeptide according to Claim 12. 

10 . 

18. The antibody of Claim 17 wherein said antibody is a monoclonal antibody. 

19. Isolated nucleic acid having at least 80% sequence identity to a nucleotide sequence encoding a 
PR0228 polypeptide having amino acid residues 1 to 690 of Figure 19 (SEQ ID NO:49). 

15 

20. The nucleic acid of Claim 19, wherein said nucleotide sequence comprises the nucleotide sequence 
of Figure 18 (SEQ ID NO:48), or its complement. 

21 . The nucleic acid of Claim 19, wherein said nucleotide sequence comprises nucleotides 24-2093 of 
20 Figure 18 (SEQ ID NO:48), or its complement. 

22. An isolated nucleic acid comprising the nucleotide sequence of the full-length coding sequence of 
clone UNQ202 (DNA33092-1202) deposited under accession number ATCC 209420. 

23 23 . An isolated nucleic acid encoding an extracellular domain of a PR0228 polypeptide. 

24. A vector comprising the nucleic acid of any one of Claim 19 to 23. 

25 . The vector of Claim 24 operabry linked to control sequences recognized by a host cell transformed 
30 with the vector. 

26. A host cell comprising the vector of Claim 24. 

27. The host cell of Claim 25 wherein said cell is a CHO cell. 

35 

28. The host cell of Claim 25 wherein said cell is an £. coli. 
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29. The host cell of Claim 25 wherein said cell is a yeast cell. 

30. A process for producing a PR0228 polypeptide comprising culmring the host cell of Claim 25 
under conditions suitable for expression of said PR0228 polypeptide and recovering said PR0228 polypeptide from 
the cell culture. 

5 

3 1 . Isolated native sequence PR0228 polypeptide comprising amino acid residues 1 to 690 of Figure 
19 (SEQ ID NO:49). 

32 . An isolated extracellular domain of a PR0228 polypeptide. 

10 

33. A chimeric molecule comprising a PR0228 polypeptide rased to a heterologous amino acid 
sequence. 

34. The chimeric molecule of Claim 33 wherein said heterologous amino acid sequence is an eoitope 
15 tag sequence. 

35. The chimeric molecule of Claim 33 wherein said heterologous amino acid sequence is a Fc region 
of an imrnunoglobulin. 

20 36. An antibody which specifically binds to a PR0228 polypeptide. 

37 . The antibody of Claim 36 wherein said antibody is a monoclonal antibody. 

38. A method of inrincmg apopcosis of tumor cells, said method comprising: 

25 contacting said tumor cells wan an apoptosis-inducing amount of a PR0228 polypeptide, wherein apoptosis 

of said rumor cells is induced. 

39. The method according to Claim 39, wherein said contacting in in vivo. 
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FIGURE 1 

GGCCGGAGCAGCACGGCCGCAGGACCTGGAGCTCCGGCTGCGTCTTCCCGCAGCGCTACCCG 

CCATGCGCCTGCCGCGCCGGGCCGCGCTGGGGCTCCTGCCGCTTCTGCTGCTGCTGCCGCCC 

GCGCCGGAGGCCGCCAAGAAGCCGACGCCCTGCCACCGGTGCCGGGGGCTGGTGGACAAGTT 

TAACCAGGGGATGGTGGACACCGCAAAGAAGAACTTTGGCGGCGGGAACACGGCTTGGGAGG 

AAAAGACGCTGTCCAAGTACGAGTCCAGCGAGATTCGCCTGCTGGAGATCCTGGAGGGGCTG 

TGCGAGAGCAGCGACTTCGAATGCAATCAGATGCTAGAGGCGCAGGAGGAGCACCTGGAGGC 

CTGGTGGCTGCAGCTGAAGAGCGAATATCCTGACTTATTCGAGTGGTTTTGTGTGAAGACAC 

TGAAAGTGTGCTGCTCTCCAGGAACCTACGGTCCCGACTGTCTCGCATGCCAGGGCGGATCC 

CAGAGGCCCTGCAGCGGGAATGGCCACTGCAGCGGAGATGGGAGCAGACAGGGCGACGGGTC 

CTGCCGGTGCCACATGGGGTACCAGGGCCCGCTGTGCACTGACTGCATGGACGGCTACTTCA 

GCTCGCTCCGGAACGAGACCCACAGCATCTGCACAGCCTGTGACGAGTCCTGCAAGACGTGC 

TCGGGCCTGACCAACAGAGACTGCGGCGAGTGTGAAGTGGGCTGGGTGCTGGACGAGGGCGC 

CTGTGTGGATGTGGACGAGTGTGCGGCCGAGCCGCCTCCCTGCAGCGCTGCGCAGT 

TCTGTAAGAACGCCAACGGCTCCTACACGTGCGAAGAGTGTGACTCCAGCTGTGTGGGCTGC 

ACAGGGGAAGGCCCAGGAAACTGTAAAGAGTGTATCTCTGGCTACGCGAGGGAGCACGGACA 

GTGTGCAGATGTGGACGAGTGCTCACTAGCAGAAAAAACCTGTGTGAGGAAAAACGAAAACT 

GCTACAATACTCCAGGGAGCTACGTCTGTGTGTGTCCTGACGGCTTCGAAGAAACGGAAGAT 

GCCTGTGTGCCGCCGGCAGAGGCTGAAGCCACAGAAGGAGAAAGCCCGACACAGCTGCCCTC 

CCGCGAAGACCTGTAATGTGCCGGACTTACCCTTTAAATTATTCAGAAGGATGTCCCGTGGA 

AAATGTGGCCCTGAGGATGCCGTCTCCTGCAGTGGACAGCGGCGGGGAGAGGCTGCCTGCTC 

TCTAACGGTTGATTCTCATTTGTCCCTTAAACAGCTGCATTTCTTGGTTGTTCTTAAACAGA 

CTTGTATATTTTGATACAGTTCTTTGTAATAAAATTGACCATTGTAGGTAATCAGGAGGAAA 

AAAAAA 
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FIGURE 3 

CCAGGCCGGGAGGCGACGCGCCCAGCCGTCTAAACGGGAACAGCCCTGGCTGAGGGAGCTGC 
AGCGCAGCAGAGTATCTGACGGCGCCAGGTTGCGTAGGTGCGGCACGAGGAGTTTTCCCGGC 
AGCGAGGAGGTCCrGAGCAGCATGGCCCGGAGGAGCGCCTTCCCTGCCGCCGCGCTCTGGCT 
CTGGAGCATCCTCCTGTGCCTGCTGGCACTGCGGGCGGAGGCCGGGCCGCCGCAGGAGGAGA 
G C C T G T AC C TAT G GAT C GAT GC TC ACCAGGCAAGAGTAC TC AT AGGAT T T GAAGAAGAT ATC 

CTGATTGTTTCAGAGGGGAAAATGGCACCTTTTACACATGATTTCAGAAAAGCGCAACAGAG 

AATGCCAGCTATTCCTGTCAATATCCATTCCATGAATTTTACCTGGCAAGCTGCAGGGCAGG 

CAGAATACTTCTATGAATTCCTGTCCTTGCGCTCCCTGGATAAAGGCATCATGGCAGATCCA 

ACCGTCAATGTCCCTCTGCTGGGAACAGTGCCTCACAAGGCATCAGTTGTTCAAGTTGGTTT 

CCCATGTCTTGGAAAACAGGATGGGGTGGCAGCATTTGAAGTGGATGTGATTGTTATGAATT 

CTGAAGGCAACACCATTCTCCAAACACCTCAAAATGCTATCTTCTTTAAAACATGTCAACAA 

GCTGAGTGCCCAGGCGGGTGCCGAAATGGAGGCTTTTGTAATGAAAGACGCATCTGCGAGTG 

TCCTGATGGGTTCCACGGACCTCACTGTGAGAAAGCCCTTTGTACCCCACGATGTATGAATG 

GTGGACTTTGTGTGACTCCTGGTTTCTGCATCTGCCCACCTGGATTCTATGGAGTGAACTGT 

GACAAAGCAAACTGCTCAACCACCTGCTTTAATGGAGGGACCTGTTTCTACCCTGGAAAATG 

TATTTGCCCTCCAGGACTAGAGGGAGAGCAGTGTGAAATCAGCAAATGCCCACAACCCTGTC 

GAAATGGAGGTAAATGCATTGGTAAAAGCAAATGTAAGTGTTCCAAAGGTTACCAGGGAGAC 

CTCTGTTCAAAGCCTGTCTGCGAGCCTGGCTGTGGTGCACATGGAACCTGCCATGAACCCAA 

CAAATGCCAATGTCAAGAAGGTTGGCATGGAAGACACTGCAATAAAAGGTACGAAGCCAGCC 

T CAT AC AT G C C C T GAG GC C AGCAGGC GCCCAGC T CAGGC AGCACACGCC TTC AC TTAAAAAG 

GCCGAGGAGCGGCGGGATCCACCTGAATCCAATTACATCTGGTGAACTCCGACATCTGAAAC 

GTTTTAAGTTACACCAAGTTCATAGCCTTTGTTAACCTTTCATGTGTTGAATGTTCAAATAA 

TGTTCATTACACTTAAGAATACTGGCCTGAATTTTATTAGCTTCATTATAAATCACTGAGCT 

GATATTTACTCTTCCTTTTAAGTTTTCTAAGTACGTCTGTAGCATGATGGTATAGATTTTCT 

TGTTTCAGTGCTTTGGGACAGATTTTATATTATGTCAATTGATCAGGTTAAAATTTTCAGTG 

TGTAGTTGGCAGATATTTTCAAAATTACAATGCATTTATGGTGTCTGGGGGCAGGGGAACAT 

CAGAAAGGTTAAATTGGGCAAAAATGCGTAAGTCACAAGAATTTGGATGGTGCAGTTAATGT 

TGAAGTTACAGCATTTCAGATTTTATTGTCAGATATTTAGATGTTTGTTACATTTTTAAAAA 

TTGCTCTTAATTTTTAAACTCTCAATACAATATATTTTGACCTTACCATTATTCCAGAGATT 

CAGTATTAAAAAAAAAAAAATTACACTGTGGTAGTGGCATTTAAACAATATAATATATTCTA 

AACACAATGAAATAGGGAATATAATGTATGAACTTTTTGCATTGGCTTGAAGCAATATAATA 

TATTGTAAACAAAACACAGCTCTTACCTAATAAACATTTTATACTGTTTGTATGTATAAAAT 

AAAGGTGCTGCTTTAGTTTTTTGGAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 4 
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FI GU RE 5 

CGGACGCGTGGGCGTCCGGCGGTCGCAGAGCCAGGAGGCGGAGGCGCGCGGGCCAGCCTGGG 

CCCC AG CCCACACCTTCACCAGGGCCCAGGAGCCACCATGTGGCGATGTCCACTGGGGCTAC 

TGCTGTTGCTGCCGCTGGCTGGCCACTTGGCTCTGGGTGCCCAGCAGGGTCGTGGGCGCCGG 

GAGCTAGCACCGGGTCTGCACCTGCGGGGCATCCGGGACGCGGGAGGCCGGTACTGCCAGGA 

GCAGGACCTGTGCTGCCGCGGCCGTGCCGACGACTGTGCCCTGCCCTACCTGGGCGCCATCT 

GTTACTGTGACCTCTTCTGCAACCGCACGGTCTCCGACTGCTGCCCTGACTTCTGGGACTTC 

TGCCTCGGCGTGCCACCCCCTTTTCCCCCGATCCAAGGATGTATGCATGGAGGTCGTATCTA 

TCCAGTCTTGGGAACGTACTGGGACAACTGTAACCGTTGCACCTGCCAGGAGAACAGGCAGT 

GGCAGTGTGACCAAGAACCATGCCTGGTGGATCCAGACATGATCAAAGCCATCAACCAGGGC 

AACTATGGCTGGCAGGCTGGGAACCACAGCGCCTTCTGGGGCATGACCCTGGATGAGGGCAT 

TCGCTACCGCCTGGGCACCATCCGCCCATCTTCCTCGGTCATGAACATGCATGAAATTTATA 

CAGTGCTGAACCCAGGGGAGGTGCTTCCCACAGCCTTCGAGGCCTCTGAGAAGTGGCCCAAC 

CTGATTCATGAGCCTCTTGACCAAGGCAACTGTGCAGGCTCCTGGGCCTTCTCCACAGCAGC 

TGTGGCATCCGATCGTGTCTCAATCCATTCTCTGGGACACATGACGCCTGTCCTGTCGCCCC 

AGAACCTGCTGTCTTGTGACACCCACCAGCAGCAGGGCTGCCGCGGTGGGCGTCTCGATGGT 

GCCTGGTGGTTCCTGCGTCGCCGAGGGGTGGTGTCTGACCACTGCTACCCCTTCTCGGGCCG 

TGAACGAGACGAGGCTGGCCCTGCGCCCCCCTGTATGATGCACAGCCGAGCCATGGGTCGGG 

GCAAGCGCCAGGCCACTGCCCACTGCCCCAACAGCTATGTTAATAACAATGACATCTACCAC^ 

ACTCCTGTCTACCGCCTCGGCTCCAACGACAAGGAGATCATGAAGGAGCTGATGGAGAATGG 

C C CTGT C C AAG CC CT C ATGGAGGTGCATGAGGACTTCTTC CTATACAAGGGAGGCATCTAC A 

GC CACACG CCAGTGAGCCTTGGGAGGCCAGAGAGATACCGCCGGCATGGGACCCACTCAGTC 

AAGATCACAGGATGGGGAGAGGAGACGCTGCCAGATGGAAGGACGCTCAAATACTGGACTGC 

GGCCAACTCCTGGGGCCCAGCCTGGGGCGAGAGGGGCCACTTCCGCATCGTGCGCGGCGTCA 

ATGAGTGCGACAT CGAGAG CTTCGTGCTGGGCGTCTGGGGCCGCGTGGGCATGGAGGACATG 

GGTCATCACTGAGGCTGCGGGCACCACGCGGGGTCCGGCCTGGGATCCAGGCTAAGGGCCGG 

CGGAAGAGGCCCCAATGGGGCGGTGACCCCAGCCTCGCCCGACAGAGCCCGGGGCGCAGGCG 

GGCGCCAGGGCGCTAATCCCGGCGCGGGTTCCGCTGACGCAGCGCCCCGCCTGGGAGCCGCG 

GGCAGGCGAGACTGGCGGAGCCCCCAGACCTCCCAGTGGGGACGGGGCAGGGCCTGGCCTGG 

GAAGAGCACAGCTGCAGATCCCAGGCCTCTGGCGCCCCCACTCAAGACTACCAAAGCCAGGA 

CACCTCAAGTCTCCAGCCCaU^ 

AGGGTCTTGCTCCGTTGCCCAGGTTGGAGTGCAGTGGCCCATCAGGGCTCACTGTAACCTCC 
GACTCCTGGGTTCAAGTGACCCTCCCACCTCAGCCTCTCAAGTAGCTGGGACTACAGGTGCA 
CC AC C AC AC CTGGCT AATTTTTGTATTTTTTGTAAAGAGGGGGGTCTCACTGTGTTG CCCAG 
GCTGGTTTCGAACTCCTGGGCTCAAGCGGTCCACCTGCCTCCGCCTCCCAAAGTGCTGGGAT 
TG CAGG CATGAG CCACTGCAC CCAGCCCTGTATT CTTATTCTTCAGATATTTATTTTT CTTT 
TCACTGTTTTAAAATAAAACCAAAGTATTGATAAAAAAAAA 
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FIGURE 6 

><ss .DNA33223 

xsubunit 1 of I, 467 aa, 1 stop 
><MW: 52387, pi: 6,95, NX{S/T): 2 

MWRCPLGLLLLLPLAGHLALGAQQGRGRRELAPGLHLRGIRDAGGRYCQEQDLCCRGRAD 
D C AL P YLG A I C Y CD L F CNRTVS DCC P D FWD FCLGVP P P F P P I Q GCMHGGR I Y P VLGTYWD 

NCNRCTCQENRQWQCDQEPCLVDPDMIKAINQGNYGWQAGNHSAFWGMTLDEGIRYRLGT 
IRPSSSVMNMHEIYTVLNPGEVLPTAFEASEKWPNLIHEPLI^ 

RVSIHSLGHMTPVLSPQNLLSCDTHQQQGCRGGRLDGAWWFLRRRGWSDHCYPFSGRER 
DEAGPAPPCMMHSRAMGRGKRQATAHCPNSYVNNNDIYQVTPVYRL^ 
GPVQALMEVHEDFFLYKGGIYSHTPVSLGRPERYRRHGTHSVKITGWGEETLPDGRTLKY 
WT AANS WGP AWGERGHFR I VRGVNECD I ES FVLGVWGRVGMEDMGHH 
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FIGURE 7 

AGGCTCCTTGGCCCTTTTTCCACAGCAAGCTTNTGCNATCCCGATTCGTTGTCTCAAATC 
CAATTCTCTTGGGACACATNACGCCTGTCCTTTNGCCCCAGAACCTGCTGTCTTGTACAC 
CCACCAGCAGCAGGGCTGCCGCGNTGGGCGTCTCGATGGTGCCTGGTGGTTCCTGCGTCG 
CCGAGGGNTGGTGTCTGACCACTGCTACCCCTTCTCGGGCCGTGAACGAGACGAGGCTGG 
CCCTGCGCCCCCCTGTATGATGCACAGCCGAGCCATGGGTCGGGGCAAGCGCCAGGCCAC 
TGCCCACTGCCCCAACAGCTATGTTAATAACAATGACATCTACCAGGTCACTCCTGTCTA 
CCGCCTCGGCTCCAACGACAAGGAGATCATGAAGGAGCTGATGGAGAATGGCCCTGTCCA 
AGCCCTCATGGAGGTGCATGAGGACTTCTTCCTATACAAGGGAGGCATCTACAGCCACAC 
GCCAGTGAGCCTTGGGAGGCCAGAGAGATACCGCCGGCATGGGACCCACTCAG 
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FIGURE 8 

GCTGCTTGCCCTGTTGATGGCAGGCTTGGCCCTGCAGCCAGGCACTGCCCTGCTGTGCTACT 

CCTGCAAAGCCCAGGTGAGCAACGAGGACTGCCTGCAGGTGGAGAACTGCACCCAGCTGGGG 

GAGCAGTGCTGGACCGCGCGCATCCGCGCAGTTGGCCTCCTGACCGTCATCAGCAAAGGCTG 

CAGCTTGAACTGCGTGGATGACTCACAGGACTACTACGTGGGCAAGAAGAACATCACGTGCT 

GTGACACCGACTTGTGCAACGCCAGCGGGGCCCATGCCCTGCAGCCGGCTGCCGCCATCCTT 

GCGCTGCTCCCTGCACTCGGCCTGCTGCTCTGGGGACCCGGCCAGCTATAGGCTCTGGGGGG 

CCCCGCTGCAGCCCACACTGGGTGTGGTGCCCCAGGCCTCTGTGCCACTCCTCACAGACCTG 

GCCCAGTGGGAGCCTGTCCTGGTTCCTGAGGCACATCCTAACGCAAGTCTGACCATGTATGT 

CTGCACCCCTGTCCCCCACCCTGACCCTCCCATGGCCCTCTCCAGGACTCCCACCCGGCAGA 

TCAGCTCTAGTGACACAGATCCGCCTGCAGATGGCCCCTCCAACCCTCrCTGCTGCT 

GGCCCAGCATTCTCCACCCTTAACCCTGTGCTCAGGCACCTCTTCCCCCAGGAAGCCTTCCC 

TGCCCACCCCATCTATGACTTGAGCCAGGTCTGGTCCGTGGTGTCCCCCGCACCCAGCAGGG 

GACAGGCACTCAGGAGGGCCCAGTAAAGGCTGAGATGAAGTGGACTGAGTAGAACTGGAGGA 

CAAGAGTCGACGTGAGTTCCTGGGAGTCTCCAGAGATGGGGCCTGGAGGCCTGGAGGAAGGG 

GCCAGGCCTCACATTCGTGGGGCTCCCTGAATGGCAGCCTGAGCACAGCGTAGGCCCTTAAT 
AAACACCTGTTGGATAAG CCAAAAAAA 
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FIGURE 9 

MAGLALQPGTALLCYSCKAQVSNEDCLQVENCTQLGSQCWTARIRAVGLLTVISKGCSLNCV 
DDSQDYYVGKKNITCCDTDLCNASGAHALQPAAAILALLPALGLLLWGPGQL 
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FIGURE in 

ATGGGAGCCGCCCGCCTGCTGCCCAACCTCACTCTGTGCTTACAGCTGCTGATTCTCTGCTG 

7CAAACTCAGTACGTGAGGGACCAGGGCGCCATGACCGACCAGCTGAGCAGGCGGCAGATCC 

GCGAGTACCAACTCTACAGCAGGACCAGTGGCAAGCACGTGCAGGTCACCGGGCGTCGCATC 

TCCGCCACCGCCGAGGACGGCAACAAGTTTGCCAAGCTCATAGTGGAGACGGACACGTTTGG 

CAGCCGGGTTCGCATCAAAGGGGCTGAGAGTGAGAAGTACATCTGTATGAACAAGAGGGGCA 

AGCTCATCGGGAAGCCCAGCGGGAAGAGCAAAGACTGCGTGTTCACGGAGATCGTGCTGGAG 

AACAACTATACGGCCTTCCAGAACGCCCGGCACGAGGGCTGGTTCATGGCCTTCACGCGGCA 

GGGGCGGCCCCGCCAGGCTTCCCGCAGCCGCCAGAACCAGCGCGAGGCCCACTTCATCAAGC 

GCCTCTACCAAGGCCAGCTGCCCTTCCCCAACCACGCCGAGAAGCAGAAGCAGTTCGAGTTT 

GTGGGCTCCGCCCCCACCCGCCGGACCAAGCGCACACGGCGGCCCCAGCCCCTCACGTAGTC 

TGGGAGGCAGGGGGCAGCAGCCCCTGGGCCGCCTCCCCACCCCTTTCCCTTCTTAATCCAAG 

GACTGGGCTGGGGTGGCGGGAGGGGAGCCAGATCCCCGAGGGAGGACCCTGAGGGCCGCGAA 

GCATCCGAGCCCCCAGCTGGGAAGGGGCAGGCCGGTGCCCCAGGGGCGGCTGGCACAGTGCC 

CCCTTCCCGGACGGGTGGCAGGCCCTGGAGAGGAACTGAGTGTCACCCTGATCTCAGGCCAC 

CAGCCTTTGCCGGCCTCCCAGCCGGGCTCCTGAAGCCCGCTGAAAGGTCAGCGACTGAAGGC 

CTTGCAGACAACCGTCTGGAGGTGGCTGTCCTCAAAATCTGCTTCTCGGATCTCCCTCAGTC 

TGCCCCCAGCCCCCAAACTCCTCCTGGCTAGACTGTAGGAAGGGACTTTTGTTTGTTTGTTT 

GTTTCAGGAAAAAAGAAAGGGAGAGAGAGGAAAATAGAGGGTTGTCCACTCCTCACATTCCA 

CGACCCAGGCCTGCACCCCACCCCCAACTCCCAGCCCCGGAATAAAACCATTTTCCTGC 
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FIGURE 11 
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FI GURE 12 

ACTTGCCATCACCTGTTGCCAGTGTGGAAAAATTCTCCCTGTTGAATTTTTTGCACATGGAG 

GACAGCAGCAAAGAGGGCAACACAGGCTGATAAGACCAGAGACAGCAGGGAGATTATTTTAC 

CATACGCCCTCAGGACGTTCCCTCTAGCTGGAGTTCTGGACTTCAACAGAACCCCATCCAGT 

CATTTTGATTTTGCTGTTTATTTTTTTTTTCTTTTTCTTTTTCCCACCACATTGTATTTTAT 

TTCC GT AC TT C AG AAATGGG CCTAC AGACCACAAAGTGGCCCAGCCATGGGGCTTTTTTCCT 

GAAGTCTTGGCTTATCATTTCCCTGGGGCTCTACTCACAGGTGTCCAAACTCCTGGCCTGCC 

CTAGTGTGTGCCGCTGCGACAGGAACTTTGTCTACTGTAATGAGCGAAGCTTGACCTCAGTG 

CCTCTTGGGATCCCGGAGGGCGTAACCGTACTCTACCTCCACAACAACCAAATTAATAATGC 

TGGATTTCCTGCAGAACTGCACAATGTACAGTCGGTGCACACGGTCTACCTGTATGGCAACC 

AACTGGACGAATTCCCCATGAACCTTCCCAAGAATGTCAGAGTTCTCCATTTGCAGGAAAA 

ATTCAGACCATTTCACGGGCTGCTCTTGCCCAGCTCTTGAAGCTTGAAGAGCTGCACCTGGA 

TGACAACTCCATATCCACAGTGGGGGTGGAAGACGGGGCCTTCCGGGAGGCTATTAGCCTCA 

AATTGTTGTTTTTGTCTAAGAATCACCTGAGCAGTGTGCCTGTTGGGCTTCCTGTGGACTTG 

CAAGAGCTGAGAGTGGATGAAAATCGAATTGCTGTCATATCCGACATGGCCTTCCAGAATCT 

CACGAGCTTGGAGCGTCTTATTGTGGACGGGAACCTCCTGACCAACAAGGGTATCGCCGAGG 

GCACCTTCAGCCATCTCACCAAGCTCAAGGAATTTTCAATTGTACGTAATTCGCTGTCCCAC 

CC T C CT C CCGAT C T CC CAGGTACGCATCTGATCAGGCTCTATTTGCAGGACAAC CAGATAAA 

CCACATTCCTTTGACAGCCTTCTCAAATCTGCGTAAGCTGGAACGGCTGGATATATCCAACA 

ACCAACTGCGGATGCTGACTCAAGGGGTTTTTGATAATCTCTCCAACCTGAAGCAGCTCACT 

GCTCGGAATAACCCTTGGTTTTGTGACTGCAGTATTAAATGGGTCACAGAATGGCTCAAATA 

TATCCCTTCATCTCTCAACGTGCGGGGTTTCATGTGCCAAGGTCCTGAACAAGTCCGGGGGA 

TGGCCGTCAGGGAATTAAATATGAATCTTTTGTCCTGTCCCACCACGACCCCCGGCCTGCCT 

CTCTTCACCCCAGCCCCAAGTACAGCTTCTCCGACCACTCAGCCTCCCACCCTCTCTATTCC 

AAACCCTAGCAGAAGCTACACGCCTCCAACTCCTACCACATCGAAACTTCCCACGATTCCTG 

ACTGGGATGGCAGAGAAAGAGTGACCCCACCTATTTCTGAACGGATCCAGCTCTCTATCCAT 

TTTGTGAATGATACTTCCATTCAAGTGAGCTGGCTCTCTCTCTTCACCGTGATGGCATACAA 

ACT CACATGGGTGAAAATGGGCCACAGTTTAGTAGGGGGCATCGTTCAGGAGCGCATAGTCA 

GCGGTGAGAAGCAACACCTGAGCCTGGTTAACTTAGAGCCCCGATCCACCTATCGGATTTGT 

TTAGTGCCACTGGATGCTTTTAACTACCGCGCGGTAGAAGACACCATTTGTTCAGAGGCCAC 

C AC C CATGC CT C C TATCTGAACAACGGCAGCAACAC AGCGT C CAGCCATGAGCAGACGACGT 

CCCACAGCATGGGCTCCCCCTTTCTGCTGGCGGGCTTGATCGGGGGCGCGGTGATATTTGTG 

CTGGTGGTCTTGCTCAGCGTCTTTTGCTGGCATATGCACAAAAAGGGGCGCTACACCTCCCA 

GAAGTGGAAATACAACCGGGGCCGGCGGAAAGATGATTATTGCGAGGCAGGCACCAAGAAGG 

AC AACTCC AT C CTGGAGATG ACAGAAACCAGTTTTCAGAT CGTCTCCTTAAATAACGAT CAA 

CTCCTTAAAGGAGATTTCAGACTGC^GCCCATTTACACCCCAAATGGGGGGATTAATTACAC 

AGACTGCCATATCCCCAACAACATGCGATACTGCAACAGCAGCGTGCCAGACCTGGAGCACT 

G C CAT ACGTGACAGCCAGAGGCCCAGCGTT ATCAAGGCGGACAATTAGACTCTTGAGAACAC 

ACTCGTGTGTGCACATAAAGACACGCMATTACATTTGATAAATGTTACACAGATGCATTTG 

TGCATTTGAATACTCTGTAATTTATACGGTGTACTATATAATGGGATTTAAAAAAAGTGCTA 

TCTTTTCTATTTCAAGTTAATTACAAACAGTTTTGTAACTCTTTGCTTTTTAAATCTT 
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FIGTTRF n 

><1158/ss .DNA36350 

xsubunit 1 of l, 660 aa, 1 stop 

><MW: 74049, pi: 8.09, NX(S/T): 7 

MGLQTTKWPSHGAFFLKSWLIISLGLYSQVSKLLACPSVCRCDRNFVYCNERSLTSVPLG 
IPEGVTVLYLHNNQINNAGFPAELHNVQSVHTVYLYGNQLDEFPMNLPKNVRVLHLQENN 
IQTISRAALAQLLKLEELHLDDNSISTVGVEDGAFREAISLKLLFLSKNHLSSVPVGLPV 
DLQELRVDENRIAVISDMAFQNLTSLERLIVDGNLLTNKGIAEGTFSHLTKLKEFSIVRN 
SLSHPPPDLPGTHLIRLYLQDNQINHIPLTAFSNLRKLERLDISNNQLRMLTQGVFDNLS 
NLKQLTARNNPWFCDCSIKWVTEWLKYIPSSLNVRGFMCQGPEQVRGMAVRELNNJNLLSC 
PTTTPGLPLFTPAPSTASPTTQPPTLSIPNPSRSYTPPTPTTSKLPTIPDWDGRERVTPP 
ISERIQLSIHFVNDTSIQVSWLSLFTVMAYKLTWVKMGHSLVGGIVQERIVSGEKQHLSL 
VNL E PRS TYR I CL VPLD AFNYRA VEDT I CS E ATTHAS YLNNGSNTAS SHEQTTSHSMGS P 
FLLAGL I GGAVI FVL WLLS VFCWHMHKKGRYTSQKWKYNRGRRKDDYCEAGTKKDNS I L 
EMTETSFQIVSLNNDQLLKGDFRLQPIYTPNGGINYTDCHIPNNMRYCNSSVPDLEHCHT 
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FIGURE 14A 

ACTTGGAGCAAGCGGCGGCGGCGGAGACAGAGGCAGAGGCAGAAGCTGGGGCTCCGTCCTCG 

CCTCCCACGAGCGATCCCCGAGGAGAGCCGCGGCCCTCGGCGAGGCGAAGAGGCCGACGAGG 

AAGACCCGGGTGGCTGCGCCCCTGCCTCGCTTCCCAGGCGCCGGCGGCTGCAGCCTTGCCCC 

TCTTGCTCGCCTTGAAAATGGAAAAGATGCTCGCAGGCTGCTTTCTGCTGATCC^CGGACAG 

ATCGTCCTCCTCCCTGCCGAGGCCAGGGAGCGGTCACGTGGGAGGTCCATCTCTAGGGGCAG 

ACACGCTCGGACCCACCCGCAGACGGCCCTTCTGGAGAGTTCCTGTGAGAACAAGCGGGCAG 

ACCTGGTTTTCATCATTGACAGCTCTCGCAGTGTCAACACCCATGACTATGCAAAGGTCAAG 

GAGTTCATCGTGGACATCTTGCAATTCTTGGACATTGGTCCTGATGTCACCCGAGTGGGCCT 

GCTCCAATATGGCAGCACTGTCAAGAATGAGTTCTCCCTCAAGACCTTCAAGAGGAAGTCCG 

AGGTGGAGCGTGCTGTCAAGAGGATGCGGCATCTGTCCACGGGCACCATGACTGGGCTGGCC 

ATCCAGTATGCCCTGAACATCGCATTCTCAGAAGCAGAGGGGGCCCGGCCCCTGAGGGAGAA 

TGTGCCACGGGTCATAATGATCGTGACAGATGGGAGACCTCAGGACTCCGTGGCCGAGGTGG 

CTGCTAAGGCACGGGACACGGGCATCCTAATCTTTGCCATTGGTGTGGGCCAGGTAGACTTC 

AACACCTTGAAGTCCATTGGGAGTGAGCCCCATGAGGACCATGTCTTCCTTGTGGCCAATTT 

CAGCCAGATTGAGACGCTGACCTCCGTGTTCCAGAAGAAGTTGTGCACGGCCCACATGTGCA 

GCACCCTGGAGCATAACTGTGCCCACTTCTGCATCAACATCCCTGGCTCATACGTCTGCAGG 

TG CAAACAAGG C T AC ATTCT CAACT CGGATCAGACGACTTGCAGAATCCAGGATCTGTGTGC 

CATGGAGGACCACAACTGTGAGCAGCTCTGTGTGAATGTGCCGGGCTCCTTCGTCTGCCAGT 

GCTACAGTGGCTACGCCCTGGCTGAGGATGGGAAGAGGTGTGTGGCTGTGGACTACTGTGCC 

TCAGAAAACCACGGATGTGAACATGAGTGTGTAAATGCTGATGGCTCCTACCTTTGCCAGTG 

CCATGAAGGATTTGCTCTTAACCCAGATGAAAAAACGTGCACAAGGATCAACTACTGTGCAC 

TGAACAAACCGGGCTGTGAGCATGAGTGCGTCAACATGGAGGAGAGCTACTACTGCCGCTGC 

CACCGTGGCTACACTCTGGACCCCAATGGCAAAACCTGCAGCCGAGTGGACCACTGTGCACA 

GCAGGACCATGGCTGTGAGCAGCTGTGTCTGAACACGGAGGATTCCTTCGTCTGCCAGTGCT 

CAGAAGGCTTCCTCATCAACGAGGACCTCAAGACCTGCTCCCGGGTGGATTACTGCCTGCTG 

AGTGACCATGGTTGTGAATACTCCTGTGTCAACATGGACAGATCCTTTGCCTGTCAGTGTCC 

TGAGGGACACGTGCTCCGCAGCGATGGGAAGACGTGTGCAAAATTGGACTCTTGTGCTCTGG 

GGGACCACGGTTGTGAACATTCGTGTGTAAGCAGTGAAGATTCGTTTGTGTGCCAGTGCTTT 

GAAGGTTATATACTCCGTGAAGATGGAAAAACCTGCAGAAGGAAAGATGTCTGCCAAGCTAT 

AGACCATGGCTGTGAACACATTTGTGTGAACAGTGACGACTCATACACGTGCGAGTGCTTGG 

AGGGATTCCGGCTCGCTGAGGATGGGAAACGCTGCCGAAGGAAGGATGTCTGCAAATCAACC 

CAC C ATGG C TG CGAAC ACATTTGTGTTAATAATGGGAATTCCTACATCTGCAAATGCTCAGA 

GGGATTTGTTCTAGCTGAGGACGGAAGACGGTGCAAGAAATGCACTGAAGGCCCAATTGACC 

TGGTCTTTGTGATCGATGGATCCAAGAGTCTTGGAGAAGAGAATTTTGAGGTCGTGAAGCAG 

TTTGTCACTGGAATTATAGATTCCTTGACAATTTCCCCCAAAGCCGCTCGAGTGGGGCTGCT 

CCAGTATT C C AC AC AGGTCC ACACAGAGTTCACTCTGAGAAACTTCAACT CAGCCAAAGACA 

TGAAAAAAG C CGTGGC CCAC ATGAAATACATGGGAAAGGGCTCTATGACTGGGCTGGCCCTG 

AAACACATGTTTGAGAGAAGTTTTACCCAAGGAGAAGGGGCCAGGCCCCTTTCCACAAGGGT 

GCCCAGAGCAGCCATTGTGTTCACCGACGGACGGGCTCAGGATGACGTCTCCGAGTGGGCCA 

GTAAAGCCAAGGCC^TGGTATC^CTATGTATGCrGTTGGGGTAGGAAAAGCCATTGAGGAG 

GAACTACAAGAGATTGCCTCTGAGCCCAC^AACAAGCATCTCTTCTATGCCGAAGACTTCAG 

CACAATGGATGAGATAAGTGAAAAACTCAAGAAAGGCATCTGTGAAGCTCTAGAAGACTCCG 

ATGGAAGACAGGACTCTCCAGCAGGGGAACTGCCAAAAACGGTCCAACAGCCAACAGAATCT 

GAGCCAGTCACCATAAATATCCAAGACCTACITrCCT 

ATATCTGTTTGAAGAAGACAATCTTTTACGGTCTACACAAAAGCT^ 

CTTCAGGAAGCCCTTTGGAAGAAAAACACGATCAATGCAAATGTGAAAACCTTATAATGTTC 
CAGAACCTTGCAAACGAAGAAGTAAGAAAATTAACACAGCGCTTAGAAGAAATGACACAGAG 
AATGGAAGCCCTGGAAAATCGCCTGAGATACAGATGAAGATTAGAAATCGCGACACATTTGT 
AGTCATTGTATCACGGATTACAATGAACGCAGTGCAGAGCCCCAAAGCTCAGGCTATTGTTA 
AATCAATAATGTTGTGAAGTAAAACAATCAGTACTGAGAAACCTGGTTTGCCACAGAACAAA 
GACAAGAAGTATACACTAACTTGTATAAATTTATCTAGGAAAAAAATCCTTCAGAATTCTAA 
GATGAATTTACCAGGTGAGAATGAATAAGCTATGCAAGGTATTTTGTAATATACTGTGGACA 
CAACTTGCTTCTGCCTCATCCTGCCTTAGTGTGCAATCTCATTTGACTATACGATAAAGTTT 
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FIGURE 14B 

GCACAGTCTTACTTCTGTAGAACACTGGCCATAGGAAATGCTGTTTTTTTGTACTGGACTTT 
ACCTTGATATATGTATATGGATGTATGCATAAAATCATAGGACATATGTACTTGTGGAACAA 
GTTGGATTTTTTATACAATATTAAAATTCACCACTTCAG 
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FIGURE IS 

><1164/ss .DNA32290 

xsubunit 1 of I, 915 aa, 1 stop 

><MW: 102233, pi: 6.02, NX(S/T): 1 

MEKMLAGCFLL I LGQ I VLLPAEARERSRGRS I SRGRHARTHPQTALLESSCENKRADLVF 
IIDSSRSVNTHDYAKVKEFIVDILQFLDIGPDVTRVGLLQYGSTVKNEFSLKTFKRKSEV 
ERAVKRMRHLSTGTMTGLAIQYALNIAFSE^EGARPLRENVPRVIMIVTDGRPQDSVAEV 
AAKARDTGILI FAIGVGQVDFNTLKS IGSEPHEDHVFLVANFSQIETLTSVFQKKLCTAH 
MCSTLEHNCAHFCINIPGSYVCRCKQGYILNSDQTTCRIQDLCAMEDHNCEQLCVNVPGS 
FVCQCYSGYALAEDGKRCVAVDYCASENHGCEHECVNADGSYLCQCHEGFALNPDEKTCT 
RINYCALNKPGCEHECVNMEESYYCRCHRGYTLDPNGKTCSRW 

EDSFVCQCSEGFLINEDLKTCSRVDYCLLSDHGCEYSCVNMDRSFACQCPEGHVLRSDGK 
TCAKLDS CALGDHGCEHS CVSS EDSF VCQCFEGY I LREDGKTCRRKDVCQAI DHGCEH I C 

VNSDDSYTCECLEGFRLAEDGKRCRRKDVCKSTHHGCEHICVNNGNSYICKCSEGFVLM 
DGRRCKKCTEGPIDLVFVIDGSKSLGEENFEWKQFVTGIIDSLTISPKAARVGLLQYST 
QVHTEFTLRNFNSAKDMKKAVAHMKYMGKGSMTG 

AAIWTDGRAQDDVSEWASKAKANGITMYAVGVGKAIEEELQEIASEPTNKHLFYAEDFS 

TMDEISEKLKKGICEALEDSDGRQDSPAGELPKTVQQPTESEPVTINIQDLLSCSNFAVQ 

HRYLFEEDNLLRSTQKLSHSTKPSGSPLEEKHDQCKCENLIMFQNLANEEVRKLTQRLEE 
MTQRMEALENRLRYR 
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FIGURE 16 

GGAGCCGCCCTGGGTGTCAGCGGCTCGGCTCCCGCGCACGCTCCGGCCGTCGCGCAGCCTCG 

GCACCTGCAGGTCCGTGCGTCCCGCGGCTGGCGCCCCTGACTCCGTCCCGGCCAGGGAGGGC 

CATGATTTCCCTCCCGGGGCCCCTGGTGACCAACTTGCTGCGGTTTTTGTTCCTGGGGCTGA 

GTGCCCTCGCGCCCCCCTCGCGGGCCCAGCTGCAACTGCACTTGCCCGCCAACCGGTTGCAG 

GCGGTGGAGGGAGGGGAAGTGGTGCTTCCAGCGTGGTACACCTTGCACGGGGAGGTGTCTTC 

ATCCCAGCCATGGGAGGTGCCCTTTGTGATGTGGTTCTTCAAACAGAAAGAAAAGGAGGATC 

AGGTGTTGTCCTACATCAATGGGGTCACAACAAGCAAACCTGGAGTATCCTTGGTCTACTCC 

ATGCCCTCCCGGAACCTGTCCCTGCGGCTGGAGGGTCTCCAGGAGAAAGACTCTGGCCCCTA 

CAGCTGCTCCGTGAATGTGCAAGACAAACAAGGCAAATCTAGGGGCCACAGCATCAAAACCT 

TAGAACTCAATGTACTGGTTCCTCCAGCTCCTCCATCCTGCCGTCTCCAGGGTGTGCCCCAT 

GTGGGGGCAAACGTGACCCTGAGCTGCCAGTCTCCAAGGAGTAAGCCCGCTGTCCAATACCA 

GTGGGATCGGCAGCTTCCATCCTTCCAGACTTTCTTTGCACCAGCATTAGATGTCATCCGTG 

GGTCTTTAAGCCTCACCAACCTTTCGTCTTCCATGGCTGGAGTCTATGTCTGCAAGGCCCAC 

AATGAGGTGGGCACTG C CCAATGTAATGTGACGCTGGAAGTGAGCACAGGGCCTGGAGCTGC 

AGTGGTTGCTGGAGCTGTTGTGGGTACCCTGGTTGGACTGGGGTTGCTGGCTGGGCTGGTCC 

T CTT GT AC C AC CG CCGGGG CAAGGCCCTGGAGGAGCCAGCCAATGAT AT CAAGGAGGATGCC 

ATTGCTCCCCGGACCCTGCCCTGGCCCAAGAGCTCAGACACAATCTCCAAGAATGGGACCCT 

TTCCTCTGTCACCTCCGCACGAGCCCTCCGGCCACCCCATGGCCCTCCCAGGCCTGGTGCAT 

TGACCCCCACGCCCAGTCTCTCCAGCCAGGCCCTGCCCTCACCAAGACTGCCCACGACAGAT 

GGGGCCCACCCTCAACCAATATCCCCCATCCCTGGTGGGGTTTCTTCCTCTGGCTTGAGCCG 

CATGGGTGCTGTGCCTGTGATGGTGCCTGCCCAGAGTGAAGCTGGCTCTCTGGTATGATGAC 

CCCACCACTCATTGGCTAAAGGATTTGGGGTCTCTCCTTCCTATAAGckjTCACCTCTAGCAC 

AGAGGCCTGAGTCATGGGAAAGAGTCACACTCCTGACCCTTAGTACTCTGCCCCCACCTCTC 

TTTACTGTGGGAAAACCATCTCAGTAAGACCTAAGTGTCCAGGAGACAGAAGGAGAAGAGGA 

AGTGGATCTGGAATTGGGAGGAGCCTCCACCCACCCCTGACTCCTCCTTATGAAGCCAGCTG 

CTGAAATTAGCTACTCACCAAGAGTGAGGGGCAGAGACTTCCAGTCACTGAGTCTCCCAGGC 

CCCCTTGATCTGTACCCCACCCCTATCTAACACCACCCTTGGCTCCCACTCCAGCTCCCTGT 

ATTGATATAACCTGTCAGGCTGGCTTGGTTAGGTTTTACTGGGGCAGAGGATAGGGAATCTC 

TTATTAAAACTAACATGAAATATGTGTTGTTTTCATTTGCAAATTTAAATAAAGATACATAA 

TGTTTGTATGAAAAA 
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FIGURE 17 

><1172/ss.DNA35639 

xsubunit 1 of l, 390 aa, l stop 

><MW: 41176, pi: 9.61, NX(S/T): 5 

M I S L F G P L VTNLLRFLF LGLS ALAP PS RAQLQLHL P ANRLQ AVEGGE WL P AWYTLHGE V 
SSSQPWEVPFVMWFFKQKEKEDQVLSYINGVTTSKPGVSLVYSMPSRNLSLRLEGLQEKD 
SGPYSCSVNVQDKQGKSRGHSIKTLELNVLVPPAPPSCRLQGVPHVGANVTLSCQSPRSK 
PAVQYQWDRQLPSFQTFFAPALDVIRGSLSLTNLSSSMAGVYVCKAHNEVGTAQCNVTLE 
VSTGPGAAWAGAWGTLVGLGLLAGLVLLYHRRGKALEEPAND I KEDAIAPRTLPWPKS 

SDTISKNGTLSSVTSARALRPPHGPPRPGALTPTPSLSSQALPSPRLPTTDGAHPQPISP 
I PGGVS S S GL S RMGAVP VMVP AQSQ AGS L V 
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FIGURE Ifi 

CGCCACCACTGCGGCCACCGCCA 

><MET (trans=l-s , dir=f, res=l}> 

ATGAAACGCCTCCCGCTCCTAGTGGTTTTTTCCACTTTGTTGAATTGTTCCTATACTCAA 
AATTG C AC CAAGAC AC CTTGT CTCCC AAATGCAAAATGTG AAAT ACGC AATGGAATTGAA 
G CCTG CT ATTGCAAC ATGGGATTTTCAGGAAATGGTGTCACAATTTGTGAAGATGATAAT 
GAATGTGGAAATTTAACTCAGTCCTGTGGCGAAAATGCTAATTGCACTAACACAGAAGGA 
AGTTATTATTGTATGTGTGTACCTGGCTTCAGATCCAGCAGTAACCAAGACAGGTTTATC 
ACTAATGATGGAACCGTCTGTATAGAAAATGTGAATGCAAACTGCCATTTAGATAATGTC 
TGTATAGCTGCAAATATTAATAAAACTTTAACAAAAATCAGATCCATAAAAGAACCTGTG 
G CTTTG CT ACAAGAAGTCTATAGAAATT CTGTGACAGAT CTTTCAC CAACAGATATAATT 
ACATATATAGAAATATTAGCTGAATCATCTTCATTACTAGGTTAGAAGAACAACACTATC 
T CAGC C AAGG ACAC CCTTT CTAACTCAACT CTTACTGAATTTGTAAAAACCGTGAATAAT 
TTTGTTCAAAGGGATACATTTGTAGTTTGGGACAAGTTATCTGTGAATCATAGGAGAACA 
CATCTTAC AAAACT CATG C ACACTGTTGAACAAGCTACTTTAAGGATATCCCAGAGCTTC 
CAAAAGACCACAGAGTTTGATACAAATTCAACGGATATAGCTCTCAAAGTTTTCTTTTTT 
GATTCATATAACATGAAACATATTCATCCTCATATGAATATGGATGGAGACTACATAAAT 
ATATTTCCAAAGAGAAAAGCTGCATATGATTCAAATGGCAATGTTGCAGTTGCATTTTTA 
TATTATAAGAGTATTGGTCCTTTGCITTCATCATCTGACAACTTCrTATTGAAACCT 
AATTATGATAATTCTGAAGAGGAGGAAAGAGTCATATCTTCAGTAATTTCAGTCTCAATG 
AGCTCAAACCCACCCACATTATATGAACTTGAAAAAATAACATTTACATTAAGTCATCGA 
AAGGTCACAGATAGGTATAGGAGTCTATGTGCATTTTGGAATTACTCACCTGATACCATG 
AATGGCAGCTGGTCTTCAGAGGGCTGTGAGCTGACATACTCAAATGAGACCCACACCTCA 
TGCCGCTGTAATCACCTGACACATTTTGCAATTTTGATGTCCTCTGGTCCTTCCATTGGT 
ATTAAAGATTATAATATTCTTACAAGGATCACTCAACTAGGAATAATTATTTCACTGATT 
TGTCTTGCCATATGCATTTTTACCTTCTGGTTCTTCAGTGAAATTCAAAGCACCAGGACA 
ACAATTCACAAAAATCTTTGCTGTAGCCTATTTCTTGCTGAACTTGTTTTTCTTGTTGGG 
ATCAATAGAAATACTAATAAGCTCTTCTGTTCAATCATTGCCGGACTGCTAGACTACTT^ 
TTTTTAGCTGCTTTTGCATGGATGTGCATTGAAGGCATACATCTCTATCTCATTGTTGTG 
GGTGTCATCTACAACAAGGGATTTTTGCACAAGAATTTTTATATCTTTGGCTATCTAAGC 
CCAGCCGTGGTAGTTGGATTTTCGGCAGCACTAGGATACAGATATTATGGCACAACCAAA 
GTATGTTGGCTTAGCACCGAAAACAACTTTATTTGGAGTTTTATAGGACCAGCATGCCTA 
ATCATTCTTGTTAATCTCTTGGCTTTTGGAGTCATCATATACAAAGTTTTTCGTC^CACT 
GCAGGGTTGAAACCAGAAGTTAGTTGCTTTGAGAACATAAGGTCTTGTGCAAGAGGAGCC 
CTCGCTCTTCTGTTCCTTCTCGGCACCACCTGGATCTTTGGGGTTCTCCATGTTGTGCAC 
GCATCAGTGGTTACAGCTTACCTCTTCAC^GTCAGCAATGCTTTCCAGGGGATC^ 
TTTTTATT CCTGTGTGTTTTATCTAGAAAGATT CAAGAAGAATATTACAG ATTGTTCAAA 
AATGTCCCCTGTTGTTTTGGATGTTTAAGGTAAACATAGAGAATGGTGGATAATTACAAC 
TGCACAAAAATAAAAATTCCAAGCTGTGGATGACCAATGTATAAAAATGACTCATCAAAT 
TATCCAATTATTAACTACTAGACAAAAAGTATTTTAAATCAGTTTTTCTGTTTATGCTAT 
AGGAACTGTAGATAATAAGGTAAAATTATGTATCATATAGATATACTATGTTTTTCTATG 
TGAAATAGTTCTGTCAAAAATAGTATTGCAGATATTTGGAAAGTAATTGGTTTCTCAGGA 
GTGAT AT CACTGC AC C CAAGGAAAGATTTT CTTTCT AACACGAGAAGT AT ATG AATGT C C 
TGAAGGAAACCACTGGCITGATATTTCTGTGACTCGTGTTGCCTTTGAAACTAGTCCCCT 
ACCACCTCGGTAATGAGCTCCATTACAGAAAGTGGAACATAAGAGAATGAAGGGGCAGAA 
TATCAAACAGTGAAAAGGGAATGATAAGATGTATTTTGAATGAACTGTTTTTTCTGTAGA 
, CTAGCTGAGAAATTGTTGACATAAAATAAAGAATTGAAGAAACACATTTTACCATTTTGT 
GAATTGTTCTGAACTTAAATGTCCACTAAAACAACTTAGACTTCTGTTTGCTAAATCTGT 
TT CTTTTTCT AATATTCTAAAAAAAAAAAAAAGGTTTACCTCCACAAATTGAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 19 

>< /usr/seqdb2 /ssc/DNA/Dnaseqs . mir./ss . DNA33 092 
xsubunit l of 1, 690 aa, 0 stop 
><MW: 77825, pi: 7.96, NX(S/T): 11 

MKRLPLL WFS TLLNCSYTQNCTKTPCLPNAKCE IRNGI EACYCNMGFSGNGVT I CEDDN 
ECGNLTQSCGENANCTNTEGSYYCMCVPGFRSSSNQDRFITNDGTVCIENVNANCHLDNV 
CIAANINKTLTKIRSIKEPVALLQEVYRNSVTDLSPTDIITYIEILAESSSLLGYKNNTI 
SAKDTLSNSTLTEFVKTVNNFVQRDTFVVWDKLSVNHRRTHLTKLMHTVEQATLRISQSF 
QKTTEFDTNSTDIALKVFFFDSYNMKHIHPHMNMDGDYINIFPKRKAAYDSMGNVAVAFL 
YYKS I GPLLS S SDNFLLKPQNYDNS EEEERVI SSVI S VSMSSNPPTLYELEKI TFTLSHR 
KVTDRYRSLCAFWNYS PDTMNGSWSSEGCELTYSNETHTSCRCNHLTHFAI LMSSGPS I G 
IKDYNILTRITQLGI I ISLICLAICIFTFWFFSEIQSTRTTIHKNLCCSLFLAELVFLVG 
I NTNTNKLFCS 1 1 AGLLHYFFLAAFAWMCI EG I HLYLI WGVI YNKGFLHKNFYI FGYLS 
PAVWGFSAALGYRYYGTTKVCWLSTENNFIWSFIGPACLI ILVNLLAFGVI IYKVFRHT 
AGLKPEVSCFENIRSCARGALALLFLLGTTWI FGVLHWHASWTAYLFTVSNAFQGMF I 
FLFLCVLSRKI QEEYYRLFKNVPCCFGCLR 
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EIGURIL20 

ATAGGAGTCTATGTGGCATTTTGGAATACTCACCTGATACCATGAATGGCAGCTGGTCTTCA 

GAGGGCTGTGAGCTGACATACTCAAATGAGACCCACACCTCATGCCGCTGTAATCACCTGAC 

ACATTTTGCAATTTTGATGTCCTCTGGTCCTTCCATTGGTATTAAAGATTATAATATTCTTA 

CAAGGATCACTCAACTAGGAATAATTATTTCACTGATTTGTCTTGCCATATGCATTTTTACC 
TTCTGGTTCTTCAGTGAAATTCAAAGCACCAGGA 
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FIG UR E 2 1 

CTCCCAGCCAAGAACCTCGGGGCCGCTGCGCGGTGGGGAGGAGTTCCCC^AAACCCGGCCGC 
TAAGCGAGGCCTCCTCCTCCCGCAGATCCGAACGGCCTGGGCGGGGTCACCCCGGCTGGGAC 
AAGAAGCCGCCGCCTGCCTGCCCGGGCCCGGGGAGGGGGCTGGGGCTGGGGCCGGAGGCGGG 
GTGTGAGTGGGTGTGTGCGGGGGGCGGAGGCTTGATGCAGTCCCGATAAGAAATGCTCGGGT 
GTCTTGGGCACCTACCCGTGGGGGCCGTAAGGCGCTACTATATAACGCTGCCGGCCCTGAGC 
CGCCGAGCCGTCCGAGCAGGAGCGCTGCGTCCAGGATCTAGGGCACGACCATCCCAACCCGG 
CATTCACAGCCCCGCAGCGCATCCGGTCGCCGGCCAGCTTCCGCACCCCATCGCCGGAGCTG 
CGCCGAGAGCCCCAGGGAGGTGCCATGCGGAGCGGGTGTGTGGTGGTCCACGTATGGATCCT 
GGCCGGCCTCTGGCTGGCCGTGGCCGGGCGCCCCCTCGCCTTCTCGGACGCGGGGCCCCACG 
TGCACTACGGCTGGGGCGACCCCATCCGCCTGCGGCACCTGTACACCTCCGGCCCCCACGGG 
CTCTCCAGCTGCTTCCTGCGCATCCGTGCCGACGGCGTCGTGGACTGCGCGCGGGGCCAGAG 
CGCGCACAGTTTGCTGGAGATCAAGGCAGTCGCTCTGCGGACCGTGGCCATCAAGGGCGTGC 
ACAGCGTGCGGTACCTCTGCATGGGCGCCGACGGCAAGATGCAGGGGCTGCTTCAGTACTCG 
GAGGAAGACTGTGCTTTCGAGGAGGAGATCCGCCCAGATGGCTACAATGTGTACCGATCCGA 
GAAG C AC CGCCTCCCGGTCTCCCT GAGCAG TG C C AAACAG C GGC AGC TGTACAAGAAC AGAG 
GCTTTCTTCCACTCTCTCATTTCCTGCCCATGCTGCCCATGGTCCCAGAGGAGCCTGAGGAC 
CTCAGGGGCCACTTGGAATCTGACATGTTCTCTTCGCCCCTGGAGACCGACAGCATGGACCC 
ATTTGGGCTTGTCACCGGACTGGAGGCCGTGAGGAGTCCCAGCTTTGAGAAGTAACTGAGAC 
CATGCCCGGGCCTCTTCACTGCTGCCAGGGGCTGTGGTACCTGCAGCGTGGGGGACGTGCTT 
CTACAAGAACAGTCCTGAGTCCACGTTCTGTTTAGCTTTAGGAAGAAACATCTAGAAGTTGT 
ACATATTCAGAGTTTTCCATTGGCAGTGCCAGTTTCTAGCCAATAGACTTGTCTGATCATAA 
CATTGGAAGCCTTGTACTTGGCCCAGCTGTTGCCTGGGCCCCCCATTCTGCTCCCTCGAGGT 
TGCTGGACAAGCTGCTGCACTGTCTCAGTTCTGCTTGAATACCTCCATCGATGGGGAACTCA 
CTTCCTTTGGAAAAATTCTTATGTCAAGCTGAAATTCTCTAATTTTTCTCATCACTTCCCCA 
GGAGCAGCCAGAAGACAGGCAGTAGTTTTAATTTCAGGAACAGGTGATCCACTCTGTAAAAC 
AGCAGGTAAATTTCACTCAACCCCATGTGGGAATTGATCTATATCTCTACTTCCAGGGACCA 
TTTGCCCTTCCCAAATCCCTCCAGGCCAGAACTGACTGGAGCAGGCATGGCCCACCAGGCTT 
CAGAAGTAGGGGAAGCCTGGAGCCCCACTCCAGCCCTGGGACAACTTGAGAATTCCCCCTGA 
GGCCAGTTCTGTCATGGATGCTGTCCTGAGAATAACTTGCTGTCCCGGTGTCACCTGCTTCC 
ATCTCCCAGCCCACCAGCCCTCTGCCCACCTCACATGCCTCCCCATGGATTGGGGCCTCCCA 
GGCCCCCCACCTTATGTCAACCTGCACTTCTTGTTCAAAAATCAGGAAAAGAAAAGATTTGA 
AGACCCCAAGTCTTGTCAATAACTTGCTGTGTGGAAGCAGCGGGGGAAGACCTAGAACCCTT 
TCCCCAGCACTTGGTTTTCCAACATGATATTTATGAGTAATTTATTTTGATATGTACATCTC 
TTATTTTCTTACATTATTTATGCCCCCAAATTATATTTATGTATGTAAGTGAGGTTTGTTTT 
GTATATTAAAATGGAGTTTGTTTGT 
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FIGURE 22 
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FIGURE 23 

CCCAGAAGTTCAAGGGCCCCCGGCCTCCTGCGCTCCTGCCGCCGGGACCCTCGACCTCCTCA 
GAGCAGCCGGCTGCCGCCCCGGGAAGATGGCGAGGAGGAGCCGCCACCGCCTCCTCCTGCTG 
CTGCTGCGCTACCTGGTGGTCGCCCTGGGCTATCATAAGGCCTATGGGTTTTCTGCCCCAAA 
AGACCAACAAGTAGTCACAGCAGTAGAGTACCAAGAGGCTATTTTAGCCTGCAAAACCCCAA 
AGAAGACTGTTTCCTCCAGATTAGAGTGGAAGAAACTGGGTCGGAGTGTCTCCTTTGTCTAC 
TATCAACAGACTCTTCAAGGTGATTTTAAAAATCGAGCTGAGATGATAGATTTCAATATCCG 
GATCAAAAATGTGACAAGAAGTGATGCGGGGAAATATCGTTGTGAAGTTAGTGCCCCATCTG 
AG CAAGG C C AAAAC C TGGAAGAGGATACAGTCACT CTGGAAGTATTAGTGGCTCCAGCAGTT 
C CAT CATGTGAAGTACCCTCTTCTGCTCTGAGTGGAACTGTGGTAGAGCTACGATGTCAAGA 
CAAAG AAGGGAAT C CAG CT C CTGAATACACATGGTTTAAGGATGG CATCCGTTTGCTAGAAA 
AT C C CAG ACTT GG CTC C CAAAGCACCAACAGCTCATACACAATGAATACAAAAACTGGAACT 
CTGCAATTTAATACTGTTTCCAAACTGGACACTGGAGAATATTCCTGTGAAGCCCGCAATTC 
TGTTGGATATCGCAGGTGTCCTG<MAAACGAATGCAAGTAGATGATCTCAACATAAGTGGCA 
TCATAGCAGCCGTAGTAGTTGTGGCCTTAGTGATTTCCGTTTGTGGCCTTGGTGTATGCTAT 
GCTCAGAGGAAAGGCTACTTTTCAAAAGAAACCTCCTTCCAGAAGAGTAATTCTTCATCTAA 
AGCCACGACAATGAGTGAAAATGTGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGAAGG 
CCGCGGCGGGCGGATCACGAGGTCAGGAGTTCTAGACCAGTCTGGCCAATATGGTGAAACCC 
CATCTCTACTAAAATACAAAAATTAGCTGGGCATGGTGGCATGTGCCTGCAGTTCCAGCTGC 
TTGGGAGACAGGAGAATCACTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCTGAGATCACGC 
CACTGCAGT£CAQCCTGGGTA^ 

AATAAATACTGGTTTTTACCTGTAGAATTCTTACAATAAATATAGCTTGATATTC 
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FIGURE 24 

><ss.DNA35638 

xsubunit 1 of l, 312 aa, 1 stop 
><MW: 34554, pi: 9.39, NX(S/T): 4 

I^IARRSRHRLLLLLLRYLWALGYHKAYGFSAPKDQQWTAVEYQEAIIACKTPKKTVSSR 
LEWKKLGRSVSFVYYQQTLQGDFKNRAEMIDFNIRIKNVTRSDAGKYRCEVSAPSEQGQN 
LEEDTVTLEVLVAPAVPSCEVPSSALSGTVVELRCQDKEGNPAPEYTWFKDGIRLLENPR 
LGSQSTNSSYTMNTKTGTLQFNTVSKLDTGEYSCEARNSVGYRRCPGKRMQVDDLNISGI 
IAAWWALVISVCGLGVCYAQRKGYFSKETSFQKSNSSSKATTMSENVQWLTPVIPALW 
KAAAGGSRGQEF 
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FTOTTRE 25 

GACATCGGAGGTGGGCTAGCACTGAAACTGCTTTTCAAGACGAGGAAGAGGAGGAGAAAGAG 

AAAGAAGAGGAAGATGTTGGGCAACATTTATTTAACATGCTCCACAGCCCGGACCCTGGCAT 

CATGCTGCTATTCCTGCAAATACTGAAGAAGCATGGGATTTAAATATTTTACTTCTAAATAA 

ATGAATTACTCAATCTCCTATGACCATCTATACATACTCCACCTTCAAAAAGTACATCAATA 

TTATATCATTAAGGAAATAGTAACCTTCTCTTCTCCAATATGCATGACATTTTTGGACAATG 

CAATTGTGGCACTGGCACTTATTTCAGTGAAGAAAAACTTTGTGGTTCTATGGCATTCATCA 

TTTGACAAATGCAAGCATCTTCCTTATCAATCAGCTCCTATTGAACTTACTAGCACTGACTG 

TGGAATCCTTAAGGGCCCATTACATTTCTGAAGAAGAAAGCTAAGATGAAGGACATGCCACT 

CCGAATTCATGTGCTACTTGGCCTAGCTATCACTACACTAGTACAAGCTGTAGATAAAAAAG 

TGGATTGTCCACGGTTATG.TACGTGTGAAATCAGGCCTTGGTTTACACCCAGATCCATTTAT 

ATGGAAGCATCTACAGTGGATTGTAATGATTTAGGTCTTTTAACTTTCCCAGCCAGATTGCC 

AGCTAACACACAGATTCTTCTCCTACAGACTAACAATATTGCAAAAATTGAATACTCCZACAG 

ACTTTCCAGTAAACCTTACTGGCCTGGATTTATCTCAAAACAATTTATCTTCAGTCACCAAT 

ATTAATGTAAAAAAGATGCCTCAGCTCCTTTCTGTGTACCTAGAGGAAAACAAACTTACTGA 

ACTGCCTGAAAAATGTCTGTCCGAACTGAGCAACTTACAAGAACTCTATATTAA7CACAACT 

TGCTTTCTACAATTTCACCTGGAGCCTTTATTGGCCTACATAATCTTCTTCGACTTCATCTC 

AAT T C AAATAGATTG C AG ATGATCAACAGTAAGTGGTTTGATGCTCTT CCAAAT CTAG AGAT 

T CT G AT G ATTGGGGAAAAT C CAATTATCAGAATCAAAGACATGAACTTTAAGC CTCTTATCA 

ATCTTCGCAGCCTGGTTATAGCTGGTATAAACCTCACAGAAATACCAGATAACGCCTTGGTT 

GG AC TGGAAAACTT AG AAAGCATCTCTTTTTACGATAACAGGCTTATTAAAGTACCCCATGT 

TGCTCTTCAAAAAGTTGTAAATCTCAAATTTTTGGATCTAAATAAAAATCCTATTAATAGAA 

TACGAAGGGGTGATTTTAGCAATATGCTACACTTAAAAGAGTTGGGGATAAATAATATGCCT 

G AGCTGATTT C CATCGAT AGTCTTGCTGTGGATAAC CTGCCAGATTTAAGAAAAATAGAAGC 

TACTAACAACCCTAGATTGTCTTACATTCACCCCAATGCATTTTTCAGACTCCCCAAGCTGG 

AAT C ACTCAT G CTGAACAGCAATGCTCT CAGTGCCCTGTACCATGGTACCATTGAGT CT CTG 

C C AAAC CT C AAGGAAATCAGCATACACAGTAAC CC CATCAGGTGTGACTGTGTCATCCGTTG 

GATGAACATGAACAAAACCAACATTCGATTCATGGAGCCAGATTCACTGTTTTGCGTGGACC 

C AC CT G AATT C CAAGGTC AGAATGTTCGGCAAGTGCATTTCAGGGACATGATGGAAATTTGT 

CTCCCTCTTATAGCTCCTGAGAGCTTTCCTTCTAATCTAAATGTAGAAGCTGGGAGCTATGT 

TTCCTTTCACTGTAGAG<STAg^O^ 

GTCAAAAACTCTTGCCTAATACCCT^ 

GATATAAATGGCGTAACTCCCAAAGAAGGGGGTTTATATACTTGTATAGCAACT 

TGGCGCTGACTTGAAGTCTGTTATGATCAAAGTGGATGGATCTTTTCCACAAGATAACAATG 

GCTCTTTGAATATTAAAATAAGAGATATTCAGGCCAATTCAGTTTTGGTGTCCTGGAAAGCA 

AGTT CT AAAATTCT CAAATCTAGTGTTAAATGGACAGC CTTTGT CAAGACTGAAAATTCTCA 

TGCTGCGCAAAGTGCTCGAATACCATCTGATGTCAAGGTATATAATCTTACTCATCTGAATC 

CATCAACTGAGTATAAAATTTGTATTGATATTCCCACCATCTATCAGAAAAACAGAAAAAAA 

T G TGTAAAT GT C ACCACC AAAGGTTTGCAC CCTGAT CAAAAAGAGTATGAAAAGAATAATAC 

CACAACACTTATGGCCTGTCTTGGAGGCCTTCTGGGGATTATTGGTGTGATATGTCTTATCA 

GCTGCCTCTCTCCAGAAATGAACTGTGATGGTGGACACAGCTATGTGAGGAATTACTTACAG 

AAACCAACCTTTGCATTAGGTGAGCTTTATCCTCCTCTGATAAATCTCTGGGAAGCAGGAAA 

AGAAAAAAGTACATCACTGAAAGTAAAAGCAACTGTTATAGGTTTACCAACAAATATGTCCT 

AAAC C A C CAAGGAAAC CT ACT C C AAAAATGAAC 
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FIGURE 26 

MKDMPLRIHVLLGLAITTLVQAVDKKVDCPRLCTCEIRPWFTPRSIYMEASTVDCNDLG 
LLTFPARLPANTQILLLQTNNIAKIEYSTDFPVNLTGLDLSQNNLSSVTNINVKKMPQL 
LSVYLEENKLTELPSKCLSELSNLQELYINHNLLSTISPGAFIGLHNLLRLHLNSNRLQ 
M INSKWFDALPNT.E ILMIGENPIIRI KDMNFKPL I NLRSLVI AGI NLTE I PDNALVGLE 
NLES I S FYDNRL I KVPHVALQKWNLKFLDLNKNP INRIRRGDFSNMLHLKELGINNMP 
EL I S I DS LAVDNLPDLRK I EATNNPRLS Y IHPNAFFRLPKLESLMLNSNALSALYHGT I 
E S L PNLKE I S I HSNP I RCDCV I RWMNMNKTN I RFME PDS LFCVD P PEFQGQNVRQVHFR 

DMMEICLPLIAPESFPSNLNVEAGSYVSFHCRATAEPQPEIYWITPSGQKLLPNTLTDK 
FYVHSEGTLD INGVTPKEGGLYTCIATNLVGADLKSVMI KVDGSFPQDNNGSLNIKIRD 
I Q ANS VLVS WKASS K I LKS SVKWTAFVKTENSHAAQSAR I PSDVKVYNLTHLNPSTEYK 
I C I D I PTI YQKNRKKCVNVTTKGLHPDQKEYEKNNTTTLMACLGGLLGI IGVICLI SCL 
SPEMNCDGGHSYWNYLQKPTFALGELYPPLINLWEAGKEKSTSLKVKATVIGLPTNMS 
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FIGTIHF 27 

GCCCGGGACTGGCGCAAGGTGCCCAAGCAAGGAAAGAAATAATGAAGAGACACATGTGTTAG 
CTGCAGCCTTTTGAAACACGCAAGAAGGAAATCAATAGTGTGGACAGGGCTGGAACCTTTAC 
CACGCTTGTTGGAGTAGATGAGGAATGGGCTCGTGATTATGCTGACATTCCAGCATGAATCT 
GGTAGACCTGTGGTTAACCCGTTCCCTCTCCATGTGTCTCCTCCTACAAAGTTTTGTTCTTA 
TGATACTGTGCTTTCATTCTGCCAGTATGTGTCCCAAGGGCTGTCTTTGTTCTTCCTCTGGG 
GGTTTAAATGTCACCTGTAGCAATGCAAATCTCAAGGAAATACCTAGAGATCTTCCTCCTGA 
AACAGTCTTACTGTATCTGGACTCCAATCAGATCACATCTATTCCCAATGAAATTTTTAAGG 
ACCTCCATCAACTGAGAGTTCTCAACCTGTCCAAAAATGGCATTGAGTTTATCGATGAGCAT 
GCCTTCAAAGGAGTAGCTGAAACCTTGCAGACTCTGGACTTGTCCGACAATCGGATTCAAAG 
TGTGCACAAAAATGCCTTCAATAACCTGAAGGCCAGGGCCAGAATTGCCAACAACCCCTGGC 
ACTGCGACTGTACTCTACAGCAAGTTCTGAGGAGCATGGCGTCCAATCATGAGACAGCCCAC 
AACGTGATCTGTAAAACGTCCGTGTTGGATGAACATGCTGGCAGACCATTCCTCAATGCTGC 
CAACGACGCTGACCTTTGTAACCTCCCTAAAAAAACTACCGATTATGCCATGCTGGTCACCA 
TGTTTGGCTGGTTCACTATGGTGATCTCATATGTGGTATATTATGTGAGGCAAAATCAGGAG 
GATGCCCGGAGACACCTCGAATACTTGAAATCCCTGCCAAGCAGGCAGAAGAAAGCAGATGA 
ACCTGATGATATTAGCACTGTGGTATAGTGTCCAAACTGACTGTCATTGAGAAAGAAAGAAA 
GTAGTTTGCGATTGCAGTAGAAATAAGTGGTTTACTTCTCCCATCCATTGTAAACATTTGAA 
ACTTTGTATTTCAGTTTTTTTTGAATTATGCCACTGCTGAACTTTTAACAAACACTACAACA 
TAAATAATTTGAGTTTAGGTGATCCACCCCTTAATTGTACCCCCGATGGTATATTTCTGAGT 
AAGCTACTATCTGAACATTAGTTAGATCeaTCTCACTATTTAATAATGAAATTTATTTTTTT 
AATTTAAAAGCAAATAAAAGCTTAACTTTiSAACCATGGGAAAAAAA 
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FIGURE 28 

><ss.DNA33089 

xsubunit 1 of 1, 259 aa, l stop 
xMW: 29275, pi: 6.92, NX(S/T): 2 

MNLVDLWLTRSLSMCLLLQSFVLMILCFHSASMCPKGCLCSSSGGLNVTCSNANLKEIDR 

DLPPETVLLYLDSNQITSIPNEIFKDLHQLRVLNLSKNGIEFIDEHAFKGVAETLQTLDL 

SDNRI QSVHKNAFNNLKARARIANNPWHCDCTLQQVLRSMASNHETAHNVI CKTSVLDEH 

AGRPFLNAANDADLCNLPKKTTDYAMLVTMFGWFTMVISYVVYYVRQNQEDARRHLEYLK 
SLPSRQKKADEPDDISTW 
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FIGURE 29 

ACCG ^^° AGCGGACCGAAGGC GCGCCCGAGATGCAGGTGAGCAAGAGGATGCTGGCGGGG 
GGCGTGAGGAGCATGCCCAGCCCCCTCCTGGCCTGCTGGCAGCCCATCCTCCTGCTGGTGCT 
GGGCTCAGTGCTGTCAGGCTCGGCCACGGGCTGCCCGCCCCGCTGCGAGTGCTCCGCCCAGG 
ACCGCGCTGTGCTGTGCCACCGCAAGTGCTTTGTGGCAGTCCCCGAGGGCATCCCCACCGAG 
ACGCGCCTGCTGGACCTAGGCAAGAACCGCATCAAAACGCTCAACCAGGACGAGTTCGCCAG 
CTTCCCGCACCTGGAGGAGCTGGAGCTCAACGAGAACATCGTGAGCGCCGTGGAGCCCGGCG 
CCTTCAACAACCTCTTCAACCTCCGGACGCTGGGTCTCCGCAGCAACCGCCTGAAGCTCATC 
CCGCTAGGCGTCTTCACTGGCCTCAGCAACCTGACCAAGCAGGACATCAGCGAGAACAAGAT 
CGTTATCCTACTGGACTACATGTTTCAGGACCTGTACAACCTCAAGTCACTGGAGGTTGGCG 
ACAATGACCTCGTCTACATCTCTCACCGCGCCTTCAGCGGCCTCAACAGCCTGGAGCAGCTG 
ACGCTGGAGAAATGCAACCTGACCTCCATCCCCACCGAGGCGCTGTCCCACCTGCACGGCCT 
CATCGTCCTGAGGCTCCGGCACCTCAACATCAATGCCATCCGGGACTACTCCTTCAAGAGGC 
TGTACCGACTCAAGGTCTTGGAGATCTCCCACTGGCCCTACTTGGACACCATGACACCCAAC 
TGCCTCTACGGCCTCAACCTGACGTCCCTGTCCATCACACACTGCAATCTGACCGCTGTGCC 
CTACCTGGCCGTCCGCCACCTAGTCTATCTCCGCTTCCTCAACCTCTCCTACAACCCCATCA 
GCACCATTGAGGGCTCCATGTTGCATGAGCTGCTCCGGCTGCAGGAGATCCAGCTGGTGGGC 
GGGCAGCTGGCCGTGGTGGAGCCCTATGCCTTCCGCGGCCTCAACTACCTGCGCGTGCTCAA 
TGTCTCTGGCAACCAGCTGACCACACTGGAGGAATCAGTCTTCCACTCGGTGGGCAACCTGG 
AGACACTCATCCTGGACTCCAACCCGCTGGCCTGCGACTGTCGGCTCCTGTGGGTGTTCCGG 
CGCCGCTGGCGGCTCAACTTCAACCGGCAGCAGCCCACGTGCGCCACGCCCGAGTTTGTCCA 
GGGCAAGGAGTTCAAGGACTTCCCTGATGTGCTACTGCCCAACTACTTCACCTGCCGCCGCG 
C C CG C ATC CGGGAC CG CAAGGCCCAGCAGGTGTTTGTGGACGAGGGCCACACGGTGCAGTTT 
GTGTGCCGGGCCGATGGCGACCCGCCGCCCGCCATCCTCTGGCTCTCACCCCGAAAGCACCT 
GGTCTCAGCCAAGAGCAATGGGCGGCTCACAGTCTTCCCTGATGGCACGCTGGAGGTGCGCT 
ACGCCCAGGTACAGGACAACGGCACGTACCTGTGCATCGCGGCCAACGCGGGCGGCAACGAC 
TCCATGCCCGCCCACCTGCATGTGCGCAGCTACTCGCCCGACTGGCCCCATCAGCCCAACAA 
GACCTTCGCTTTCATCTCCAACCAGCCGGGCGAGGGAGAGGCCAACAGCACCCGCGCCACTG 
TGCCTTTCCCCTTCGACATCAAGACCCTCATCATCGCCACCACCATGGGCTTCATCTCTTTC 
CTGGGCGTCGTCCTCTTCTGCCTGGTGCTGCTGTTTCTCTGGAGCCGGGGCAAGGGCAACAC 
AAAGCACAACATCGAGATCGAGTATGTGCCCCGAAAGTCGGACGCAGGCATCAGCTCCGCCG 
ACGCGCCCCGCAAGTTCAACATGAAGATGATATGAGGCCGGGGCGGGGGGCAGGGACCCCCG 
GGCGGCCGGGCAGGGGAAGGGGCCTGGTCGCCACCTGCTCACTCTCCAGTCCTTCCCACCTC 
CTCCCTACCCTTCTACACACGTTCTCTTTCTCCCTCCCGCCTCCGTCCCCTGCTGCCCCCCG 
CCAGCCCTCACCACCTGCCCTCCTTCTACCAGGACCTCAGAAGCCCAGACCTGGGGACCCCA 
CCTACACAGGGGCATTGACAGACTGGAGTTGAAAGCCGACGAACCGACACGCGGCAGAGTCA 
ATAATTCAATAAAAAAGTTACGAACTTTCTCTGTAACTTGGGTTTCAATAATTATGGATTTT 
TATGAAAACTTGAAATAATAAAAAGAGAAAAAAACTAAAAAAAAAAAAAAAAAAAAAA 
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FIGirWF. 3ft 

><ss.DNA33786 

xsubunit 1 of l, 620 aa, 1 scop 
><MW: 69838, pi : 8.84, NX(S/T): 10 

MQVSKRMLAGGVRSMPS PLLACWQP I LLLVLGSVLSGSATGCP PRCECSAQDRAVLCHRK 
CFVAVPEGIPTETRLLDLGKNRIKTLNQDEFASFPHLEELELNENIVSAVEPGAFNNLFN 
LRTLGLRSNRLKLIPLGVFTGLSNLTKQDISENKIVILLDYMFQDLYNLKSLEVGDNDLV 

YISHRAFSGLNSLEQLTLEKCNLTSIPTEALSHLHGLIVLRLRHLNINAIRDYSFKRLYR 
LKVLEISHWPYLDTMTPNCLYGLNLTSLSITH 

TIEGSMLHELLRLQEIQLVGGQLAVVEPYAFRGLNYLRVLNVSGNQLTTLEESVFHSVGN 
LETLILDSNPLACDCRLLWVFRRRWRLNFNRQQPTCATPEFVQGKEFKDFPDVLLPNYFT 
CRRARIRDRKAQQVFVDEGHTVQFVCRADGDPPPAILWLSPRKHLVSAKSNGRLTVFPDG 
TLEVRYAQVQDNGTYLCIAANAGGNDSMPAHLHVRSYSPDWPHQPNKTFAFISNQPGEGE 
ANSTRATVPFPFDIKTLIIATTMGFISFLGWLFCLVLLFLWSRGKGNTKHNIEIEYVPR 
KSDAGISSADAPRKFNMKMI 
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FIGURE 31 

CCCACGCGTCCGCACCTCGGCCCCGGGCTCCGAAGCGGCTCGGGGGCGCCCTTTCGGTCAAC 

ATCGTAGTCCACCCCCTCCCCATCCCCAGCCCCCGGGGATTCAGGCTCGCCAGCGCCCAGCC 

AGGGAGCCGGCCGGGAAGCGCGATGGGGGCCCCAGCCGCCTCGCTCCTGCTCCTGCTCCTGC 

TGTTCGCCTGCTGCTGGGCGCCCGGCGGGGCCAACCTCTCCCAGGACGACAGCCAGCCCTGG 

ACATCTGATGAAACAGTGGTGGCTGGTGGCACCGTGGTGCTCAAGTGCCAAGTGAAAGATCA 

CGAGGACTCATCCCTGCAATGGTCTAACCCTGCTCAGCAGACTCTCTACTTTGGGGAGAAGA 

GAGCCCTTCGAGATAATCGAATTCAGCTGGTTACCTCTACGCCCCACGAGCTCAGCATCAGC 

ATCAGCAATGTGGCCCTGGCAGACGAGGGCGAGTACACCTGCTCAATCTTCACTATGCCTGT 

GCGAACTGCCAAGTCCCTCGTCACTGTGCTAGGAATTCCACAGAAGCCCATCATCACTGGTT 

ATAAATCTTCATTACGGGAAAAAGACACAGCCACCCTAAACTGTCAGTCTTCTGGGAGCAAG 

CCTGCAGCCCGGCTCACCTGGAGAAAGGGTGACCAAGAACTCCACGGAGAACCAACCCGCAT 

ACAGGAAGATCCCAATGGTAAAACCTTCACTGTCAGCAGCTCGGTGACATTCCAGGTTACCC 

GGGAGGATGATGGGGCGAGCATCGTGTGCTCTGTGAACCATGAATCTCTAAAGGGAGCTGAC 

AGATCCACCTCTCAACGCATTGAAGTTTTATACACACCAACTGCGATGATTAGGCCAGACCC 

TCCCCATCCTCGTGAGGGCCAGAAGCTGTTGCTACACTGTGAGGGTCGCGGCAATCCAGTCC 

CCCAGCAGTACCTATGGGAGAAGGAGGGCAGTGTGCCACCCCTGAAGATGACCCAGGAGAGT 

GCCCTGATCTTCCCTTTCCTCAACAAGAGTGACAGTGGCACCTACGGCTGCACAGCCACCAG 

CAACATGGGCAGCTACAAGGCCTACTACACCCTCAATGTTAATGACCCCAGTCCGGTGCCCT 

CCTCCTCCAGCACCTACCAGGCCATCATCGGTGGGATCGTGGCTTTCATTGTCTTCCTGCTG 

CTCATCATGCTCATCTTeCTTGGCCACTACTTGATCCGGCACAAAGGAACCTACCTGACACA 

TGAGGCAAAAGGCTCCGACGATGG-TCCAGACGCGGACACGGCCATCATCAATGCAGAAGGCG 

GGCAGTCAGGAGGGGACGACAAGAAGGAATATTTCATCTAGAGGCGCCTGCCCACTTCCTGC 

GCCCCCCAGGGGCCCTGTGGGGACTGCTGGGGCCGTCACCAACCCGGACTTGTACAGAGCAA 

CCGCAGGGCCGCCCCTCCCGCTTGCTCCCCAGCCCACCCACCCCCCTGTACAGAATGTCTGC 

TTTGGGTGCGGTTTTGTACTCGGTTTGGAATGGGGAGGGAGGAGGGCGGGGGGAGGGGAGGG 

TTGCCCTCAGCCCTTTCCGTGGCTTCTCTGCATTTGGGTTATTATTATTTTTGTAACAATCC 

CAAATCAAATCTGTCTCCAGGCTGGAGAGGCAGGAGCCCTGGGGTGAGAAAAGCAAAAAACA 

AACAAAAAACA 
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FIGIJRF 32 

MGAPAASLLLLLLLFACCWAPGGANLSQDDSQPWTSDETWAGGTWLKCQVKDHEDSS 
LQWSNPAQQTLYFGEKRALRDNRIQLVTSTPHELS I S I SNVALADEGEYTCS IFTMPVR 
TAKS LVTVLG I PQK? 1 1 TGYKSSLREKDTATLNCQSSGS KPAARLTWRKGDQELHGEPT 
RIQEDPNGKTFTVSSSVTFQVTREDDGASIVCSVNHESLKGADRSTSQRIEVLYTPTAM 
IRPDPPHPREGQKLLLHCEGRGNPVPQQYLWEKEGSVPPLKMTQESALIFPFLNKSDSG 
TYGCTATSNMGSYKAYYTLNVNDPSPVPSSSSTYHAIIGGIVAFIVFLLLIMLIFLGHY 
LI RHKGTYLTHEAKGSDDAPDADTAI INAEGGQSGGDDKKEYFI 
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FIGURE 33 

C-GGGGTTAGGGAGGAAGGAATCCACCCCCACCCCCCCAAACCC-TTTCT^CTCCTTT-rrTr- 
CTTCGGACATTGGAGCACTAAATGAACTTGAATTGTGTCTGTGGCGAGCAGGATGG^CGCTG 

ttactttgtgatgagatcggggatgaattgctcgctttaaaaatgctSctttg^ 

gctggagacgtctctttgttttgccgctggaaacgttacaggggacgtttgcamgagSS 

tctgttcctgcaatgagatagaaggggacctacacgtagactgtgaaaaaaagg^cttcaca 

AGTCTGCAGCGTTTCACTGCCCCC»CTTCCCAGTTTTACCATTTATTTCT^ 

cctcactcgacttttccctaatgagttcgctaacttttataatgcggttagttS 

a^caatggcttgcatgaaatcgttccgggggcttttctggggctgSgctggtga^g^ 

ctgcacatcaacaacaacaagatcaagtcttttcgaaag^ 

t^s^ctccaggctgat^^ 

acttgaacaagctggaggtgctcattttaaatgacaatctcatcagcaccctacctgccaac 
.gtgttccagtatgtgcccatcacccacctcgacctccggggtaacaggctgaaaacgctgcc 
ctatgaggaggtcttggagcaaatccctggtattgcggagatcctgctagaggataaccctt 
gggactgcacctgtgatctgctctccctgaaagaatggctggaaaacattcccaagaatgcc 
ctgatcggccgagtggtctgcgaagcccccaccagactgcagggtaaagacctcaatgaaac 
caccgaacaggacttgtgtcctttgaaaaaccgagtggattctagtctcccggcgccccctg 
cccaagaagagacctttgctcctggacccctgccaactcctttcaagacaaatgggcaagag 
gatcatgccacaccagggtctgctccaaacggaggtacaaagatcccaggcaactggcagat 
caaaatcagacccacagcagcgatagcgacgggtagctccaggaacaaacccttagctaaca 
gtttaccctgccctgggggctgcagctgcgaccacatcccagggtcgggtttaaagatgaac 
tgcaacaacaggaacgtgagcagcttggctgatttgaagcccaagctctctaacgtgcagga 
gcttttcctacgagataacaagatccacagcatccgaaaatcgcactttgtggattacaaga 
acctcattctgttggatctgggcaacaataacatcgctactgtagagaacaacactttcaag 
aaccttttggacctcaggtggctatacatggatagcaattacctggacacgctgtcccggga 
gaaattcgcggggctgcaaaacctagagtacctgaacgtggagtacaacgctatccagctca 
tcctcccgggcactttcaatgccatgcccaaactgaggatcctcattctcaacaacaacctg 
ctgaggtccctgcctgtggacgtgttcgctggggtctcgctctctaaactcagcctgcacaa 
caattacttcatgtacctcccggtggcaggggtgctggaccagttaacctccatcatccaga 
tagacctccacggaaacccctgggagtgctcctgcacaattgtgcctttcaagcagtgggca 
gaacgcttgggttccgaagtgctgatgagcgacctcaagtgtgagacgccggtgaacttctt 
tagaaaggatttcatgctcctctccaatgacgagatctgccctcagctgtacgctaggatct 
cgcccacgttaacttcgcacagtaaaaacagcactgggttggcggagaccgggacgcactcc 
aactcctacctagacaccagcagggtgtccatctcggtgttggtcccgggactgctgctggt 
gtttgtcacctccgccttcaccgtggtgggcatgctcgtgtttatcctgaggaaccgaaagc 
ggtccaagagacgagatgccaactcctccgcgtccgagattaattccctacagacagtctgt 
gactcttcctactggcacaatgggccttacaacgcagatggggcccacagagtgtatgactg 
tggctctcactcgctctcagactaagaccccaaccccaataggggagggcagagggaaggcg 
atacatccttccccaccgcaggcaccccgggggctggaggggcgtgtacccaaatccccgcg 
ccatcagcctggatgggcataagtagataaataactgtgagctcgcacaaccgaaagggcct 
gaccccttacttagctccctccttgaaacaaagagcagactgtggagagctgggagagcgca 
gccagctcgctctttgctgagagccccttttgacagaaagcccagcacgaccctgctggaag 
aactgacagtgccctcgccctcggccccggggcctgtggggttggatgccgcggttctatac 
atatatacatatatccacatctatatagagagatagatatctatttttcccctgtggattag 

ccccgtgatggctccctgttggctacgcagggatgggcagttgcacgaaggcatgaatgtat 
tgtaaataagtaactttgacttctgac 
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FIGU R E 3 4 

MLLWILLLETSLCFAAGNVTGDVCKEKICSCNEIEGDLHVDCEKKGFTSLQRFTAPTSQ 
FYHLFLHGNSLTRLFPNEFANFYNAVSLHMENNGLHEIVPGAFLGLQLVKRLHINNNKI 
KSF RKQTFLGLDDLEYLQADFNLLRDIDPGAFQDLNKLEVLILNDNLISTLPANVFQYV 
PITHLDLRGNRLKTLPYEEVLEQIPGIAEILLEDNPWDCTCDLLSLKEWLENIPKNALI 
GRWCEAPTRLQGKDLNETTEQDLCPLKNRVDSSLPAPPAQEETFAPGPLPTPFKTNGQ 
EDHATPGSAPNGGTKIPGNWQIKIRPTAAIATGSSRNKPLANSLPCPGGCSCDHIPGSG 
LKMNCNNRNVSSLADLKPKLSNVQELFLRDNKI^ 

VENNTFKNLLDLRWLYMDSNYLDTLSJ^EKFAGLQNLEYL>TVEYNAIQLILPGTFNAMPK 
LR I L I LNNNLLRSLPVDVFAGVS LSKLSLHNNYFMYLPVAGVLDQLTS 1 1 Q I DLHGNPW 
ECS CT I VP FKQWAERLGSEVLMSDLKCETPVNFFRKDFMLLSNDE I CPQLYAR I SPTLT 
SHSKNSTGLAETGTHSNSYLDTSRVS I SVLVPGLLLVFVTSAFTWGMLVF I LRNRKRS 
KRRDANSSASEINSLQTVCDSSYWHNGPYNADGAHRVYDCGSHSLSD 
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FIGURE 3S 

AGTCGACTGCGTCCCCTGTACCCGGCGCCAGCTGTGTTCCTGACCCCAGAATAACTCAGG 

GCTGGACCGGGCCTGGCAGCGCTCCGCACACATTTCCTGTCGCGGCCTAAGGGAAACTGT 

TGGCCGCTGGGCCCGCGGGGGGATTCTTGGCAGTTGGGGGGTCCGTCGGGAGCGAGGGCG 

GAGGGGAAGGGAGGGGGAACCGGGTTGGGGAAGCCAGCTGTAGAGGGCGGTGACCGCGCT 

CCAGACACAGCTCTGCGTCCTCGAGCGGGACAGATCCAAGTTGGGAGCAGCTCTGCGTGC 
GGGGCC7CAGAGA 

><MET {trans=l-s, dir=f, res=l} 

ATGAGGCCGGCGTTCGCCCTGTGCCTCCTCTGGCAGGCGCTCTGGCCCGGGCCGGGCGGC 

GGCGAACACCCCACTGCCGACCGTGCTGGCTGCTCGGCCTCGGGGGCCTGCTACAGCCTG 

CACCACGCTACCATGAAGCGGCAGGCGGCCGAGGAGGCCTGCATCCTGCGAGGTGGGGCG 

CTCAGCACCGTGCGTGCGGGCGCCGAGCTGCGCGCTGTGCTCGCGCTCCTGCGGGCAGGC 

CCAGGGCCCGGAGGGGGCTCCAAAGACCTGCTGTTCTGGGTCGCACTGGAGCGCAGGCGT 

TCCCACTGCACCCTGGAGAACGAGCCTTTGCGGGGTTTCTCCTGGCTGTCCTCCGACCCC 

GGCGGTCTCGAAAGCGACACGCTGCAGTGGGTGGAGGAGCCCCAACGCTCCTGCACCGCG 

CGGAGATGCGCGGTACTCCAGGCCACCGGTGGGGTCGAGCCCGCAGGCTGGAAGGAGATG 

CGATGCCACCTGCGCGCCAACGGCTACCTGTGCAAGTACCAGTTTGAGGTCTTGTGTCCT 

GCGCCGCGCCCCGGGGCCGCCTCTAACTTGAGCTATCGCGCGCCCTTCCAGCTGCACAGC 

GCCGCTCTGGACTTCAGTCCACCTGGGACCGAGGTGAGTGCGCTCTGCCGGGGACAGCTC 

CCGATCTCAGTTACTTGCATCGCGGACGAAATCGGCGCTCGCTGGGACAAACTCTCGGGC 

GATGTGTTGTGTCCCTGCCCCGGGAGGTACCTCCGTGCTGGCAAATGCGCAGAGCTCCCT 

AACTGCCTAGACGACTTGGGAGGCTTTGCCTGCGAATGTGCTACGGGCTTCGAGCTGGGG 

AAGGACGGCCGCTCTTGTGTGACCAGTGGGGAAGGACAGCCGACCCTTGGGGGGACCGGG 

GTGCCCACCAGGCGCCCGCCGGCCACTGCAACCAGCCCCGTGCCGCAGAGAACATGGCCA 

ATCAGGGTCGACGAGAAGCTGGGAGAGACACCACTTGTCCCTGAACAAGACAATTCAGTA 

ACATCTATTCCTGAGATTCCTCGATGGGGATCACAGAGCACGATGTCTACCCTTCAAATG 

TCCCTTCAAGCCGAGTCAAAGGCCACTATCACCCCATCAGGGAGCGTGATTTCCAAGTTT 

AATTCTACGACTTCCTCTGCCACTCCTCAGGCTTTCGACTCCTCCTCTGCCGTGGTCTTC 

ATATTTGTGAGCACAGCAGTAGTAGTGTTGGTGATCTTGACGAT'GACAGTACTGGGGCTT 

GTCAAGCTCTGCTTTCACGAAAGCCCCTCTTCCCAGCCAAGGAAGGAGTCTATGGGCCCG 

CCGGGCCTGGAGAGTGATCCTGAGCCCGCTGCTTTGGGCTCCAGTTCTGCACATTGCACA 

AACAATGGGGTGAAAGTCGGGGACTGTGATCTGCGGGACAGAGCAGAGGGTGCCTTGCTG 

GCGGAGTCCCCTCTTGGCTCTAGTGATGCATAGGGAAACAGGGGACATGGGCACTCCTGT 

GAACAGTTTTTCACTTTTGATGAAACGGGGAACCAAGAGGAACTTACTTGTGTAACTGAC 

AATTTCTGCAGAAATCCCCCTTCCTCTAAATTCCCTTTACTCCACTGAGGAGCTAAATCA 

GAACTGCACACTCCTTCCCTGATGATAGAGGAAGTGGAAGTGCCTTTAGGATGGTGATAC 

TGGGGGACCGGGTAGTGCTGGGGAGAGATATTTTCTTATGTTTATTCGGAGAATTTGGAG 

AAG T GAT T GAAC T T T TCAAGACAT TGGAAACAAAT AGAACACAAT AT AAT T T ACAT T AAA 

AAATAATTTCTACCAAAATGGAAAGGAAATGTTCTATGTTGTTCAGGCTAGGAGTATATT 

GGTTCGAAATCCCAGGGAAAAAAATAAAAATAAAAAATTAAAGGATTGTTGAT 
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FIGURE 36 

MRPAFALCLLWQALWPGPGGGEHPTADRAGCSASGACYSLHHATMXRQAAEEACILRGGA 
LS TVRAGAELRAVLALLRAGPGPGGGSKDLLFWVALERRRSHCTLENEPLRGFSWLSSDP 
GGLESDTLQWVEEPQRSCTARRCAVLQATGGVEPAGWKEMRCHLRANGYLCKYQFEVLCP 
APRPGAASNLSYRAPFQLHSAALDFSPPGTEVSALCRGQLPISVTCIADEIGARWDKLSG 
DVLCPCPGRYLRAGKCAELPNCLDDLGGFACECATGFELGKDGRSCVTSGEGQPTLGGTG 
VPTRRPPATATSPVPQRTWPIRVDEKLGETPLVPEQDNSVTSIPEIPRWGSQSTMSTLQM 
SLQAESKATITPSGSVISKFNSTTSSATPQAFDSSSAWFIFVSTAVWLVILTMTVLGL 
VKLCFHESPSSQPRKESMGPPGLESDPEPAALGSSSAHCTNNGVKVGDCDLRDRAEGALL 
AESPLGSSDA 
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FIGURE 37 

CGGACGCGTGGGATTCAGCAGTGGCCTGTGGCTGCCAGAGCAGCTCC T CAGGGGAAACTA 

agcgtcgagtcagacggcaccataatcgcctttaaaagtgcctccgccSgccg^ 

™£CCCGGCTJKCTK^^ 

ggtgcggaggggcgtgtgtgccggcgcgggcgccgtggggtgcamccccSgS 

><MET l!trans=l-s, dir=f, res=l} 

^cSggcagcag^cccagIS 

tctggatttattggcagtgaaggttttcctggagtgtaccctcStagc^tctS? 
tggaaaatcacagttcccgaaggaaaagtagtcgttctcaatttccgattcatagacctc 
gagagtgacaacctgtgccgctatgactttgtggatgtgtacaatggcca^ccaatggc 
cagcgcattggccgcttctgtggcactttccggcctggagcccttgtgtccagtggcaac 
aagatgatggtgcagatgatttctgatgccaacacagctggcaatggcttcatggccatg 
ttctccgctgctgaaccaaacgaaagaggggatcagtattgtggaggactccttgacaga 
ccttccggctcttttaaaacccccaactggccagaccgggattaccctgcaggagtcact 
tgtgtgtggcacattgtagccccaaagaatcagcttatagaattaaagtttgagaagttt 
gatgtggagcgagataactactgccgatatgattatgtggctgtgtttaatggcggggaa 
gtcaacgatgctagaagaattggaaagtattgtggtgatagtccacctgcgccaattgtg 
I g I gagagaaatgaacttcttattca gtttttatcagacttaagtttaactgcagatggg 
tttattggtcactacatattcacmccaaaaaaactgcctac^ctacagaacagcctgtc 
accaccacattccctgtaaccacgggtttaaaacccaccgtggccttgtgtcaacaaaag 
tgtagacggacggggactctggagggcaattattgttcaagtgactttgtattagccggc 
actgttatcacaaccatcactcgcgatgggagtttgcacgccacagtctcgatcatcaac 

A ^ AGAAAGAGGGAAATT ^ 

actgtcgtctgcaagcagtgccctctcctcagaagaggtctaaattacattattatgggc 
caagtaggtgaagatgggcgaggcaaaatcatgccaaacagctttatcatgatgttcaag 
accaagaatcagaagctcctggatgccttaaaaaataagcaatgttaacagtgaactgtg 
tccatttaagctgtattctgccattgcctttgaaagatctatgttctctcagtagaaaaa 
aaaatacttataaaattacatattctgaaagaggattccgaaagatgggactggttgact 
cttcacatgatggaggtatgaggcctccgagatagctgagggaagttctttgcctgctgt 
cagaggagcagctatctgattggaaacctgccgacttagtgcggtgataggaagctaaaa 
gtgtcaagcgttgacagcttggaagcgtttatttatacatctctgtaaaaggatatttta 
gaattgagttgtgtgaagatgtcaaaaaaagattttagaagtgcaatatttatagtgtta 
tttgtttcaccttcaagcctttgccctgaggtgttacaatcttgtcttgcgttttctaaa 
tcaatgcttaataaaatatttttaaaggaaaaaaaaaaaa 
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F IG URE 38 

MRGANAWAPLCLLLAAATQLSRQQSPERPVFTCGGILTGESGFIGSEGFPGVYPPNSKCT 
WKITVPEGKVVVLNFRFIDLE5DNLCRYDFVDVYNGKANGQRIGRFCGTFRPGALVSSGN 
KMMVQMI S DANTAGNG FMAMFSAAEPNERGDQYCGGLLDRPSGS FKTPNWPDRDYPAGVT 
CVWHI VAPKNQL I ELKFEKFDVERDNYCRYDYVAVFNGGEVNDARRI GKYCGDS PPAP IV 
SERNE1LIQFLSDLSLTADGFIGHYIFRPKKLPTTTEQPVTTTFPVTTGLKPTVALCQQK 
CRRTGTLEGNYCSSDFVLAGTVITTITRDGSLHATVSIINIYKEGNLAIQQAGKNMSARL 
TWCKQCPLLRRGLNYI IMGQVGEDGRGKIMPNS FIMMFKTKNQKLLDALKNKQC 
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FIGURE V> 

CGGACGCGTGGGCGGACGCGTGGGCGGCCCACGGCGCCCGCGGGCTGGGGCGGTCGCTTCTT 

CCTTCTCCGTGGCCTACGAGGGTCCCCAGCCTGGGTAAAGATGGCCCCATGGCCCCCGAAGG 

GCCTAGTCCCAGCTGTGCTCTGGGGCCTCAGCCTCTTCCTCAACCTCCCAGGACCTATCTGG 

CTCCAGCCCTCTCCACCTCCCCAGTCTTCTCCCCCGCCTCAGCCCCATCCGTGTCATACCTG 

CCGGGGACTGGTTGACAGCTTTAACAAGGGCCTGGAGAGAACCATCCGGGACAACTTTGGAG 

GTGGAAACACTGCCTGGGAGGAAGAGAATTTGTCCAAATACAAAGACAGTGAGACCCGCCTG 

GTAGAGGTGCTGGAGGGTGTGTGCAGCAAGTCAGACTTCGAGTGCCACCGCCTGCTGGAGCT 

GAGTGAGGAGCTGGTGGAGAGCTGGTGGTTTCACAAGCAGCAGGAGGCCCCGGACCTCTTCC 

AGTGGCTGTGCTCAGATTCCCTGAAGCTCTGCTGCCCCGCAGGCACCTTCGGGCCCTCCTGC 

CTTCCCTGTCCTGGGGGAACAGAGAGGCCCTGCGGTGGCTACGGGCAGTGTGAAGGAGAAGG 

GACACGAGGGGGCAGCGGGCACTGTGACTGCCAAGCCGGCTACGGGGGTGAGGCCTGTGGCC 

AGTGTGGCCTT'GGCTACTTTGAGGCAGAACGCAACGCCAGCCATCTGGTATGTTCGGCTTGT 

TTTGGCCCCTGTGCCCGATGCTCAGGACCTGAGGAATCAAACTGTTTGCAATGCAAGAAGGG 

CTGGGCCCTGCATCACCTCAAGTGTGTAGACATTGATGAGTGTGGCACAGAGGGAGCCAACT 

GTGGAGCTGACCAATTCTGCGTGAACACTGAGGGCTCCTATGAGTGCCGAGACTGTGCCAAG 

GCCTGCCTAGGCTGCATGGGGGCAGGGCCAGGTCGCTGTAAGAAGTGTAGCCCTGGCTATCA 

GCAGGTGGGCTCCAAGTGTCTCGATGTGGATGAGTGTGAGACAGAGGTGTGTCCGGGAGAGA 

ACAAGCAGTGTGAAAACACCGAGGGCGGTTATCGCTGCATCTGTGCCGAGGGCTACAAGCAG 

ATGGAAGGCATCTGTGTGAAGGAGCAGATCCCAGAGTCAGCAGGCTTCTTCTCAGAGATGAC 

AGAAGACGAGTTGGTGGTGCTGCAGCAGATGTTCTTTGGCATCATCATCTGTGCACTGGCCA 

CGCTGGCTGCTAAGGGCGACTTGGTGTTCACCGCCATCTTCATTGGGGCTGTGGCGGCCATG 

ACTGGCTACTGGTTGTCAGAGCGCAGTGACCGTGTGCTGGAGGGCTTCATCAAGGGCAGATA 

ATCGCGGCCACCACCTGTAGGACCTCCTCCCACCCACGCTGCCCCCAGAGCTTGGGCTGCCC 

TCCTGCTGGACACTCAGGACAGCTTGGTTTATTTTTGAGAGTGGGGTAAGCACCCCTACCTG 

CCTTACAGAGCAGCCCAGGTACCCAGGCCCGGGCAGACAAGGCCCCTGGGGTAAAAAGTAGC 

CCTGAAGGTGGATACCATGAGCTCTTCACCTGGCGGGGACTGGCAGGCTTCACAATGTGTGA 

ATTTCAAAAGTTTTTCCTTAATGGTGGCTGCTAGAGCTTTGGCCCCTGCTTAGGATTAGGTG 

GTCCTCACAGGGGTGGGGCCATCACAGCTCCCTCCTGCCAGCTGCATGCTGCCAGTTCCTGT 

TCTGTGTTCACCACATCCCCACACCCCATTGCCACTTATTTATTCATCTCAGGAAATAAAGA 

AAGGTCTTGGAAAGTTAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 40 

Pro Lys Gly Leu Val Pro 
Asn Leu Pro Gly Pro He 
Ser Pro Pro Pro Gin Pro 
Asp Ser Phe Asn Lys Gly 
Gly Gly Asn Thr Ala Trp 
Ser Glu Thr Arg Leu Val 
Asp Phe Glu Cys His Arg 
Ser Trp Trp Phe His Lys 
Leu Cys Ser Asp Ser Leu 
Pro Ser Cys Leu Pro Cys 
Tyr Gly Gin Cys Glu Gly 
Asp Cys Gin Ala Gly Tyr 
Gly Tyr Phe Glu Ala Glu 
Cys Phe Gly Pro Cys Ala 
Leu Gin Cys Lys Lys Gly 
He Asp Glu Cys Gly Thr 
Cys Val Asn Thr Glu Gly 
Cys Leu Gly Cys Met Gly 
Pro Gly Tyr Gin Gin Val 
Glu Thr Glu Val Cys Pro 
Gly Gly Tyr Arg Cys He 
He Cys Val Lys Glu Gin 
Met Thr Glu Asp Glu Leu 
He He Cys Ala Leu Ala 
Thr Ala He Phe He Gly 
Ser Glu Arg Ser Asp Arg 



Ala Val Leu Trp Gly 
Trp Leu Gin Pro Ser 
His Pro Cys His Thr 
Leu Glu Arg Thr lie 
Glu Glu Glu Asn Leu 
Glu Val Leu Glu Gly 
Leu Leu Glu Leu Ser 
Gin Gin Glu Ala Pro 
Lys Leu Cys Cys Pro 
Pro Gly Gly Thr Glu 
Glu Gly Thr Arg Gly 
Gly Gly Glu Ala Cys 
Arg Asn Ala Ser His 
Arg Cys Ser Gly Pro 
Trp Ala Leu His His 
Glu Gly Ala Asn Cys 
Ser Tyr Glu Cys Arg 
Ala Gly Pro Gly Arg 
Gly Ser Lys Cys Leu 
Gly Glu Asn Lys Gin 
Cys Ala Glu Gly Tyr 
He Pro Glu Ser Ala 
Val Val Leu Gin Gin 
Thr Leu Ala Ala Lys 
Ala Val Ala Ala Met 
Val Leu Glu Gly Phe 
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FIGURE 41 

TGAGACCCTCCTGCAGCCTTCTCAAGGGACAGCCCCACTCTGCCTCTTGCTCCTCCAGGG 

CAGCACC 

><MET {trans=l-s, dir=£, res=l} 

ATGCAGCCCCTGTGGCTCTGCTGGGCACTCTGGGTGTTGCCCCTGGCCAGCCCCGGGGCC 

GCCCTGACCGGGGAGCAGCTCCTGGGCAGCCTGCTGCGGCAGCTGCAGCTCAAAGAGGTG 

C C C AC C CTGGAC AGGG CCGACATGGAGGAGCTGGTCATCC CCAC C CACGTGAGGGCCCAG 

TACGTGGCCCTGCTGCAGCGCAGCCACGGGGACCGCTCCCGCGGAAAGAGGTTCAGCCAG 

AGCTTCCGAGAGGTGGCCGGCAGGTTCCTGGCGTTGGAGGCCAGCACACACCTGCTGGTG 

TTCGGCATGGAGCAGCGGGTGCCGCCCAACAGCGAGCTGGTGCAGGCCGTGCTGCGGCTC 

TTCCAGGAGCCGGTCCCCAAGGCCGCGCTGCACAGGCACGGGCGGCTGTCCCCGCGCAGC 

GCCCGGGCCCGGGTGACCGTCGAGTGGCTGCGCGTCCGCGACGACGGCTCCAACCGCACC 

TCCCTCATCGACTCCAGGCTGGTGTCCGTCCACGAGAGCGGCTGGAAGGCCTTCGACGTG 

ACCGAGGCCGTGAACTTCTGGCAGCAGCTGAGCCGGCCCCGGCAGCCGCTGCTGCTACAG 

GTGTCGGTGCAGAGGGAGCATCTGGGCCCGCTGGCGTCCGGCGCCCACAAGCTGGTCCGC 

TTTGCCTCGCAGGGGGCGCCAGCCGGGCTTGGGGAGCCCCAGCTGGAGCTGCACACCCTG 

GACCTTGGGGACTATGGAGCTCAGGGCGACTGTGACCCTGAAGCACCAATGACCGAGGGC 

ACCCGCTGCTGCCGCCAGGAGATGTACATTGACCTGCAGGGGATGAAGTGGGCCGAGAAC 

TGGGTGCTGGAGCCCCCGGGCTTCCTGGCTTATGAGTGTGTGGGCACCTGCCGGCAGCCC 

CCGGAGGCCCTGGCCTTCAAGTGGCCGTTTCTGGGGCCTCGACAGTGCATCGCCTCGGAG 

ACTGACTCGCTGCCCATGATCGTCAGCATCAAGGAGGGAGGCAGGACCAGGCCCCAGGTG 

GTCAGCCTGCCCAACATGAGGGTGCAGAAGTGCAGCTGTGCCTCGGATGGTGCGCTCGTG 

CCAAGGAGGCTCCAGCCATAGGCGCCTAGTGTAGCCATCGAGGGACTTGACTTGTGTGTG 

TTTCTGAAGTGTTCGAGGGTACCAGGAGAGCTGGCGATGACTGAACTGCTGATGGACAAA 

TGCTCTGTGCTCTCTAGTGAGCCCTGAATTTGCTTCCTCTGACAAGTTACCTCACCTAAT 

TTTTGCTTCTCAGGAATGAGAATCTTTGGCCACTGGAGAGCCCTTGCTCAGTTTTCTCT 

TTCTTATTATTCACTGCACTATATTCTAAGCACTTACATGTGGAGATACTGT 

GGCAGAAAGCCCANTGTGTCATTGTTTACTTGTCCTGTCACTGGATCTGGGCTAAAGTCC 

TCCACCACCACTCTGGACCTAAGACCTGGGGTTAAGTGTGGGTTGTGCATCCCCAATCCA 

GATAATAAAGACTTTGTAAAACATGAATAAAACACATTTTATTCTAAAA 
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FIGURE 42 

MQPLWLCWALWVLPLASPGAALTGEQLLGSLLRQLQLKEVPTLDRADMEELVIPTHVRAQ 

YVALLQRSHGDRSRGKRFSQSFRSVAGRFLALEASTHLLVFGMEQRLPPNSELVQAVLRL 

FQEPVPKAALHRHGRLSPRSARARVTVEWLRVRDDGSNRTSLIDSRLVSVHESGWKAFDV 

TEAVNFWQQLSRPRQPLLLQVSVQREHLGPLASGAHKLVRFASQGAPAGLGEPQLELHTL 

DLGDYGAQGDCDPEAPMTEGTRCCRQEMYIDLQGMKWAENWVLEPPGFLAYECVGTCRQP 

PEALAFKWPFLGPRQCIASETDSLPMIVSIKEGGRTRPQWSLPNMRVQKCSCASDGALV 
PRRLQP 
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FIGURE 43 

GTCTGTTCCCAGGAGTCCTTCGGCGGCTGTTGTGTCAGTGGCCTGATCGCGATGGGGACAAA 

GGCGCAAGTCGAGAGGAAACTGTTGTGCCTCTTCATATTGGCGATCCTGTTGTGCTCCCTGG 

CATTGGGCAGTGTTACAGTGCACTCTTCTGAACCTGAAGTCAGAATTCCTGAGAATAATCCT 

GTGAAGTTGTCCTGTGCCTACTCGGGCTTTTCTTCTCCCCGTGTGGAGTGGAAGTTTGACCA 

AGGAGACACCACCAGACTCGTTTGCTATAATAACAAGATCACAGCTTCCTATGAGGACCGGG 

TGACCTTCTTGCCAACTGGTATCACCTTCAAGTCCGTGACACGGGAAGACACTGGGACATAC 

ACTTGTATGGTCTCTGAGGAAGGCGGCAACAGCTATGGGGAGGTCAAGGTCAAGCTCATCGT 

GCTTGTGCCTCCATCCAAGCCTACAGTTAACATCCCCTCCTCTGCCACCATTGGGAACCGGG 

CAGTGCTGACATGCTCAGAACAAGATGGTTCCCCACCTTCTGAATACACCTGGTTCAAAGAT 

GGGATAGTGATGCCTACGAATCCCAAAAGCACCCGTGCCTTCAGCAACTCTTCCTATGTCCT 

GAATCCCACAACAGGAGAGCTGGTCTTTGATCCCCTGTCAGCCTCTGATACTGGAGAATACA 

GCTGTGAGGCACGGAATGGGTATGGGACACCCATGACTTCAAATGCTGTGCGCATGGAAGCT 

GTGGAGCGGAATGTGGGGGTCATCGTGGCAGCCGTCCTTGTAACCCTGATTCTCCTGGGAAT 

CTTGGTTTTTGGCATCTGGTTTGCCTATAGCCGAGGCCACTTTGACAGAACAAAGAAAGGGA 

CTTCGAGTAAGAAGGTGATTTACAGCCAGCCTAGTGCCCGAAGTGAAGGAGAATTCAAACAG 

ACCTCGTCATTCCTGGTGTGAGCCTGGTCGGCTCACCGCCTATCATCTGCATTTGCCTTACT 

CAGGTGCTACCGGACTCTGGCCCCTGATGTCTGTAGTTTCACAGGATGCCTTATTTGTCTTC 

TACACCCCACAGGGCCCCCTACTTCTTCGGATGTGTTTTTAATAATGTCAGCTATGTGCCCC 

ATCCTCCTTCATGCCCTCCCTCCCTTTCCTACCACTGCTGAGTGGCCTGGAACTTGTTTAAA 

GTGTTTATTCCCCATTTCTTTGAGGGATCAGGAAGGAATCCTGGGTATGCCATTGACTTCCC 

TTCTAAGTAGACAGCAAAAATGGCGGGGGTCGCAGGAATCTGCACTCAACTGCCCACCTGGC 

TGGCAGGGATCTTTGAATAGGTATCTTGAGCTTGGTTCTGGGCTCTTTCCTTGTGTACTGAC 

GACCAGGGCCAGCTGTTCTAGAGCGGGAATTAGAGGCTAGAGCGGCTGAAATGGTTGTTTGG 

TGATGACACTGGGGTCCTTCCATCTCTGGGGCCCACTCTCTTCTGTCTTCCCATGGGAAGTG 

CCACTGGGATCCCTCTGCCCTGTCCTCCTGAATACAAGCTGACTGACATTGACTGTGTCTGT 

GGAAAATGGGAGCTCTTGTTGTGGAGAGCATAGTAAATTTTCAGAGAACTTGAAGCCAAAAG 

GATTTAAAACCGCTGCTCTAAAGAAAAGAAAACTGGAGGCTGGGCGCAGTGGCTCACGCCTG 

TAATCCCAGAGGCTGAGGCAGGCGGATCACCTGAGGTCGGGAGTTCGGGATCAGCCTGACCA 

ACATGGAGAAACCCTACTGGAAATACAAAGTTAGCCAGGCATGGTGGTGCATGCCTGTAGTC 

CCAGCTGCTCAGGAGCCTGGCAACAAGAGCAAAACTCCAGCTCA 
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FIGURE 44 
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FIGURE 45 

CAGCGCGTGGCCGGCGCCGCTGTGGGGACAGCATGAGCGGCGGTTGGATGGCGCAGGTTGGA 

GCGTGGCGAACAGGGGCTCTGGGCCTGGCGCTGCTGCTGCTGCTCGGCCTCGGACTAGGCCT 

GGAGGCCGCCGCGAGCCCGCTTTCCACCCCGACCTCTGCCCAGGCCGCAGGCCCCAGCTCAG 

GCTCGTGCCCACCCACCAAGTTCCAGTGCCGCACCAGTGGCTTATGCGTGCCCCTCACCTGG 

CGCTGCGACAGGGACTTGGACTGCAGCGATGGCAGCGATGAGGAGGAGTGCAGGATTGAGCC 

ATGTACCCAGAAAGGGCAATGCCCACCGCCCCCTGGCCTCCCCTGCCCCTGCACCGGCGTCA 

GTGACTGCTCTGGGGGAACTGACAAGAAACTGCGCAACTGCAGCCGCCTGGCCTGCCTAGCA 

GGCGAGCTCCGTTGCACGCTGAGCGATGACTGCATTCCACTCACGTGGCGCTGCGACGGCCA 

C CC AG ACTGT CC CG ACT C CAGCGACGAGCTCGGCTGTGGAACCAATGAGATCCTCCCGGAAG 

GGGATGCCACAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTCACCTCTCTCAGGAATGCC 

ACAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTCCCCTCTGTCGGGAATGCCACATCCTC 

CT CTGCCGG AGACCAGTCTGGAAGCCCAACTGCCTATGGGGTTATTGCAGCTGCTGCGGTGC 

TCAGTGCAAGCCTGGTCACCGCCACCCTCCTCCTTTTGTCCTGGCTCCGAGCCCAGGAGCGC 

CTCCGCCCACTGGGGTTACTGGTGGCCATGAAGGAGTCCCTGCTGCTGTCAGAACAGAAGAC 

CTCGCTGCCCTGAGGACAAGCACTTGCCACCACCGTCACTCAGCCCTGGGCGTAGCCGGACA 

GGAGGAGAGCAGTGATGCGGATGGGTACCCGGGCACACCAGCCCTCAGAGACCTGAGTTCTT 

CTGGCCACGTGGAACCTCGAACCCGAGCTCCTGCAGAAGTGGCCCTGGAGATTGAGGGTCCC 

TGGACACTCCCTATGGAGATCCGGGGAGCTAGGATGGGGAACCTGCCACAGCCAGAACTGAG 

GGGCTGGCCCCAGGCAGCTCCCAGGGGGTAGAACGGCCCTGTGCTTAAGACACTCCCTGCTG 

CCCCGTCTGAGGGTGGCGATTAAAGTTGCTTC 
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FTOTFRE 46 

><SS. DNA33221 

xsubunic 1 of l , 282 aa, 1 stop 
><MW: 28991, pi : 4.62, NX(S/T): 3 

MSGGWMAQVGAWRTGALGLALLLLLGLGLGLEAAASPLSTPTSAQAAGPSSGSCPPTKFQ 
CRTSGLCVPLTWRCDRDLDCSDGSDEEECRIEPCTQKGQCPPPPGLPCPCTGVSDCSGGT 
DKKLRNCSRLACLAGELRCTLSDDCIPLTWRCDGHPDCPDSSDELGCGTNEILPEGDATT 
MGPPVTLESVTSLRNATTMGPPVTLESyPSVGNATSSSAGDQSGSPTAYGVIAAAAVLSA 
SLVTATLLLLSWLRAQERLRPLGLLVAMKESLLLSEQKTSLP 
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FIGURE 47 

CCCACGCGTCCGGTCTCGCTCGCTCGCGCAGCGGCGGCAGCAGAGGTCGCGCACAGATGCGG 

GTTAGACTGGCGGGGGGAGGAGGCGGAGGAGGGAAGGAAGCTGCATGCATGAGACCCACAGA 

CTCTTGCAAGCTGGATGCCCTCTGTGGATGAAAGATGTATCATGGAATGAACCCGAGCAATG 

GAGATGGATTTCTAGAGCAGCAGCAGCAGCAGCAGCAACCTCAGTCCCCCCAGAGACTCTTG 

GCCGTGATCCTGTGGTTTCAGCTGGCGCTGTGCTTCGGCCCTGCACAGCTCACGGGCGGGTT 

CGATGACCTTCAAGTGTGTGCTGACCCCGGCATTCCCGAGAATGGCTTCAGGACCCCCAGCG 

GAGGGGTTTTCTTTGAAGGCTCTGTAGCCCGATTTCACTGCCAAGACGGATTCAAGCTGAAG 

GGCGCTACAAAGAGACTGTGTTTGAAGCATTTTAATGGAACCCTAGGCTGGATCCCAAGTGA 

TAATTCCATCTGTGTGCAAGAAGATTGCCGTATCCCTCAAATCGAAGATGCTGAGATTCATA 

ACAAGACATATAGACATGGAGAGAAGCTAATCATCACTTGTCATGAAGGATTCAAGATCCGG 

TACCCCGACCTACACAATATGGTTTCATTATGTCGCGATGATGGAACGTGGAATAATCTGCC 

CAT C TG TCAAGG CTG C CTGAGACCTCTAGCCT CTTCTAATGGCTATGTAAACAT CTCTGAGC 

TCCAGACCTCCTTCCCGGTGGGGACTGTGATCTCCTATCGCTGCTTTCCCGGATTTAAACTT 

GATGGGTCTGCGTATCTTGAGTGCTTACAAAACCTTATCTGGTCGTCCAGCCCACCCCGGTG 

CCTTGCTCTGGAAGCCCAAGTCTGTCCACTACCTCCAATGGTGAGTCACGGAGATTTCGTCT 

GCCACCCGCGGCCTTGTGAGCGCTACAACCACGGAACTGTGGTGGAGTTTTACTGCGATCCT 

GG CTAC AGC CT CAC CAGCGACTACAAGTACATCACCTGCCAGTATGGAGAGTGGTTTCCTTC 

TT AT CAAGT CT ACTG CAT CAAATCAGAGCAAACGTGGCCCAGCACCCATGAGACCCTCCTGA 

CCACGTGGAAGATTGTGGCGTTC^CGGCAACCAGTGTGCTGCTGGTGCTGCTGCTCGTCATC 

CTGGCCAGGATGTTCCAGACCAAGTTCAAGGCCCACTTTCCCCCCAGGGGGCCTCCCCGGAG 

TT C C AG CAGTGACC CTGACTTTGTGGTGGTAGACGGCGTGCCCGTCATGCTCCCGT CCTATG 

ACGAAGCTGTGAGTGGCGGCTTGAGTGCCTTAGGCCCCGGGTACATGGCCTCTGTGGGCCAG 

GGCTGCCCCTTACCCGTGGACGACCAGAGCCCCCCAGCATACCCCGGCTCAGGGGACACGGA 

CACAGGCCCAGGGGAGTCAGAAACCTGTGACAGCGTCTCAGGCTCTTCTGAGCTGCTCCAAA 

GTCTGTATTCACCTCCCAGGTGCCAAGAGAGCACCCACCCTGCTTCGGACAACCCTGACATA 

ATTGCCAGCACGGCAGAGGAGGTGGCATCCACCAGCCCAGGCATCCATCATGCCCACTGGGT 

GTTGTTCCTAAGAAACTGATTGATTAAAAAATTTCCCAAAGTGTCCTGAAGTGTCTCTTCAA 

ATACATGTTGATCTGTGGAGTTGATTCCTTTCCTTCTCTTGGTTTTAGACAAATGTAAACAA 

AG CT CTGAT CCTTAAAATTGCTATGCTGATAGAGTGGTGAGGGCTGGAAGCTTGATCAAGTC 

CTGTTTCTTCTTGACACAGACTGATTAAAAATTAAAAGNAAAAAA 
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FTOTIKE 48 

><ss.DNA33107 

xsubunit 1 of 1, 490 aa, 1 stop 
><MW: 53920, pi: 5.41, NX(S/T): 4 

MYHGMNPSNGDGFLEQQQQQQQPQSPQRLLAVILWFQLALCFGPAQLTGGFDDLQVCADP 
GIPENGFRTPSGGVFFEGSVARFHCQDGFKLKGATKRLCLKHFNGTLGWIPSDNSICVQE 
DCRI PQI EDAE IHNKTYRHGEKLI ITCHEGFKIRYPDLHNMVSLCRDDGTWNNLPICQGC 
LRPLASSNGYVNISELQTSFPVGTVISYRCFPGFKLDGSAYLECLQNLIWSSSPPRCLAL 
EAQVCPLPPMVSHGDFVCHPRPCERYNHGTWEFYCDPGYSLTSDYKYITCQYGEWFPSY 
QVYCIKSEQTWPSTHETLLTTWKIVAFTATSVLLVLLLVILARMFQTKFKAHFPPRGPPR 
S S S SD PD F VVVDGVPVMLPS YDE AVSGGLS ALGPG YMAS VGQGCPLPVDDQS PPAYPGSG 
DTDTGPGESETCDSVSGSSELLQSLYSPPRCQESTHPASDNPDIIASTAEEVASTSPGIH 
HAHWVLFLRN 
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FIGURE 49 

CCCACGCGTCCGCTCCGCGCCCTCCCCCCCGCCTCCCGTGCGGTCCGTCGGTGGCCTAGAGA 

TGCTGCTGCCGCGGTTGCAGTTGTCGCGCACGCCTCTGCCCGCCAGCCCGCTCCACCGCCGT 

AGCGCC.CGAGTGTCGGGGGGCGCACCCGAGTCGGGCCATGAGGCCGGGAACCGCGCTACAGG 

CCGTGCTGC TGGCCGT GCTGCTGGTGGGGCTGCGGGCCGCGACGGGTCGCCTGCTGAGTGCC 

TCGGATTTGGACCTCAGAGGAGGGCAGCCAGTCTGCCGGGGAGGGACACAGAGGCCTTGTTA 

TAAAGTCATTTACTTCCATGATACTTCTCGAAGACTGAACTTTGAGGAAGCCAAAGAAGCCT 

GCAGGAGGGATGGAGGCCAGCTAGTCAGCATCGAGTCTGAAGATGAACAGAAACTGATAGAA 

AAGTTCATTGAAAACCTCTTGCCATCTGATGGTGACTTCTGGATTGGGCTCAGGAGGCGTGA 

GGAGAAACAAAGCAATAGCACAGCCTGCCAGGACCTTTATGCTTGGACTGATGGCAGCATAT 

CACAATTTAGGAACTGGTATGTGGATGAGCCGTCCTGCGGCAGCGAGGTCTGCGTGGTCATG 

TACCATCAGCCATCGGCACCCGCTGGCATCGGAGGCCCCTACATGTTCCAGTGGAATGATGA 

CCGGTGCAACATGAAGAACAATTTCATTTGCAAATATTCTGATGAGAAACCAGCAGTTCCTT 

CTAGAGAAGCTGAAGGTGAGGAAACAGAGCTGACAACACCTGTACTTCCAGAAGAAACACAG 

GAAGAAGATGCCAAAAAAACATTTAAAGAAAGTAGAGAAGCTGCCTTGAATCTGGCCTACAT 

CCTAATCCCCAGCATTCCCCTTCTCCTCCTCCTTGTGGTCACCACAGTTGTATGTTGGGTTT 

GGATCTGTAGAAAAAGAAAACGGGAGCAGCCAGACCCTAGCACAAAGAAGCAACACACCATC 

TGGCCCTCTCCTCACCAGGGAAACAGCCCGGACCTAGAGGTCTACAATGTCATAAGAAAACA 

AAGCGAAGCTGACTTAGCTGAGACCCGGCCAGACCTGAAGAATATTTCATTCCGAGTGTGTT 

CGGGAGAAGCCACTCCCGATGACATGTCTTGTGACTATGACAACATGGCTGTGAACCCATCA 

GAAAGTGGGTTTGTGACTCTGGTGAGCGTGGAGAGTGGATTTGTGACCAATGACATTTATGA 

GTTCTCCCCAGACCAAATGGGGAGGAGTAAGGAGTCTGGATGGGTGGAAAATGAAATATATG 

G T TAT T AGG ACAT AT AAAAAACT GAAACT GACAACAAT GGAAAAGAAATGAT AAGCAAAAT C 

C T C TTAT TT TC T ATAAGGAAAATACACAGAAGGTCTATGAACAAGCTTAGATCAGGTCCTGT 

GGATGAGCATGTGGTCCCCACGACCTCCTGTTGGACCCCCACGTTTTGGCTGTATCCTTTAT 

CCCAGCCAGTCATCCAGCTCGACCTTATGAGAAGGTACCTTGCCCAGGTCTGGCACATAGTA 

GAGTCTCAATAAATGTCACTTGGTTGGTTGTATCTAACTTTTAAGGGACAGAGCTTTACCTG 

GCAGTGATAAAGATGGGCTGTGGAGCTTGGAAAACCACCTCTGTTTTCCTTGCTCTATACAG 

CAGCACATATTATCATACAGACAGAAAATCCAGAATCTTTTCAAAGCCCACATATGGTAGCA 

CAGGTTGGCCTGTGCATCGGCAATTCTCATATCTGTTTTTTTCAAAGAATAAAATCAAATAA 

AGAGC AG GAAAAAAAAA 
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FIGURE 50 
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FIGURE 51 

GGGGTCTCCCTCAGGGCCGGGAGGCACAGCGGTCCCTGCTTGCTGAAGGGCTGGATGTACGC 

ATCCGCAGGTTCCCGCGGACTTGGGGGCGCCCGCTGAGCCCCGGCGCCCGCAGAAGACTTGT 

GTTTGCCTCCTGCAGCCTCAACCCGGAGGGCAGCGAGGGCCTACCACCATGATCACTGGTGT 

GTTCAGCATGCGCTTGTGGACCCCAGTGGGCGTCCTGACCTCGCTGGCGTACTGCCTGCACC 

AGCGGCGGGTGGCCCTGGCCGAGCTGCAGGAGGCCGATGGCCAGTGTCCGGTCGACCGCAGC 

CTGCTGAAGTTGAAAATGGTGCAGGTCGTGTTTCGACACGGGGCTCGGAGTCCTCTCAAGCC 

GCTCCCGCTGGAGGAGCAGGTAGAGTGGAACCCCCAGCTATTAGAGGTCCCACCCCAAACTC 

AGTTTGATTACACAGTCACCAATCTAGCTGGTGGTCCGAAACCATATTCTCCTTACGACTCT 

CAATACCATGAGACCACCCTGAAGGGGGGCATGTTTGCTGGGCAGCTGACCAAGGTGGGCAT 

GCAGCAAATGTTTGCCTTGGGAGAGAGACTGAGGAAGAACTATGTGGAAGACATTCCCTTTC 

TTTCACCAACCTTCAACCCACAGGAGGTCTTTATTCGTTCCACTAACATTTTTCGGAATCTG 

GAGTCCACCCGTTGTTTGCTGGCTGGGCTTTTCCAGTGTCAGAAAGAAGGACCCATCATCAT 

CCACACTGATGAAGCAGATTCAGAAGTCTTGTATCCCAACTACCAAAGCTGCTGGAGCCTGA 

GGCAGAGAACCAGAGGCCGGAGGCAGACTGCCTCTTTACAGCCAGGAATCTCAGAGGATTTG 

AAAAAGGTGAAGGACAGGATGGGCATTGACAGTAGTGATAAAGTGGACTTCTTCATCCTCCT 

GGACAACGTGGCTGCCGAGCAGGCACACAACCTCCCAAGCTGCCCCATGCTGAAGAGATTTG 

CACGGATGATCGAACAGAGAGCTGTGGACACATCCTTGTACATACTGCCCAAGGAAGACAGG 

GAAAGTCTTCAGATGGCAGTAGGCCCATTCCTCCACATCCTAGAGAGCAACCTGCTGAAAGC 

CATGGACTCTGCCACTGCCCCCGACAAGATCAGAAAGCTGTATCTCTATGCGGCTCATGATG 

TGACCTTCATACCGCTCTTAATGACCCTGGGGATTTTTGACCACAAATGGCCACCGTTTGCT 

GTTGACCTGACCATGGAACTTTACCAGCACCTGGAATCTAAGGAGTGGTTTGTGCAGCTCTA 

TTACCACGGGAAGGAGCAGGTGCCGAGAGGTTGCCCTGATGGGCTCTGCCCGCTGGACATGT 

T CTTGAATG C CATGTCAGTTTATACCTTAAGCCCAGAAAAATACCATGCACTCTGCTCTCAA 

ACTCAGGTGATGGAAGTTGGAAATGAAGAGTAACTGATTTATAAAAGCAGGATGTGTTGATT 

TTAAAATAAAGTGCCTTTATACAATG 
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FIGURE 52 

><SS .DNA34434 

xsubunic 1 of i, 428 aa, 1 stop 
><MW: 48886, pi: 5.39, NX(S/T): 0 
M I TGVFSMRLWTPVGVLTSLAYCLHQRRV^ 

ARSPLKPLPLEEQVEWNPQLLEVPPQTQFDYTVTNLAGGPKPYSPYDSQYHETTLKGGMF 
AGQLTKVGMQQMFALGERLRKNYVEDIPFLSPTFNPQEVFIRSTNIFRNLESTRCLLAGL 
FQCQKEGPI I IHTDEADSEVLYPNYQSCWSLRQRTRGRRQTASLQPGISEDLKKVKDRMG 
IDSSDKVDFFILLD^^7AAEQAHNLPSCPMLKRFARMIEQRAVDTSLYILPKEDRESIlQ^4A 
VGP F LH I LESNLLKAMDS ATAPDK I RKL YLYAAHDVTF I PLLMTLGI FDHKWP PFAVDLT 

MELYQHLESKEWFVQLYYHGKEQVPRGCPDGLCPLDMFLNAMSVYTLSPEKYHALCSQTQ 
VMEVGNEE 
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FIGURE 53 

CTCCTCTTAACATACTTGCAGCTAAAACTAAATATTGCTGCTTGGGGACCTCCTTCTAGCCT 

TAAATTTCAGCTCATCACCTTCACCTGCCTTGGTCATGGCTCTGCTATTCTCCTTGATCCTT 

GCCATTTGCACCAGACCTGGATTCCTAGCGTCTCCATCTGGAGTGCGGCTGGTGGGGGGCCT 

CCACCGCTGTGAAGGGCGGGTGGAGGTGGAACAGAAAGGCCAGTGGGGCACCGTGTGTGATG 

ACGGCTGGGACATTAAGGACGTGGCTGTGTTGTGCCGGGAGCTGGGCTGTGGAGCTGCCAGC 

GGAACCCCTAGTGGTATTTTGTATGAGCCACCAGCAGAAAAAGAGCAAAAGGTCCTCATCCA 

ATCAGTCAGTTGCACAGGAACAGAAGATACATTGGCTCAGTGTGAGCAAGAAGAAGTTTATG 

ATTGTTCACATGATGAAGATGCTGGGGCATCGTGTGAGAACCCAGAGAGCTCTTTCTCCCCA 

GTCCCAGAGGGTGTCAGGCTGGCTGACGGCCCTGGGCATTGCAAGGGACGCGTGGAAGTGAA 

GCACCAGAACCAGTGGTATACCGTGTGCCAGACAGGCTGGAGCCTCCGGGCCGCAAAGGTGG 

TGTGCCGGCAGCTGGGATGTGGGAGGGCTGTACTGACTCAAAAACGCTGCAACAAGCATGCC 

TATGGCCGAAAACCCATCTGGCTGAGCCAGATGTCATGCTCAGGACGAGAAGCAACCCTTCA 

GGATTGCCCTTCTGGGCCTTGGGGGAAGAACACCTGCAACCATGATGAAGACACGTGGGTCG 

AATGTGAAGATCCCTTTGACTTGAGACTAGTAGGAGGAGACAACCTCTGCTCTGGGCGACTG 

GAGGTGCTGCACAAGGGCGTATGGGGCTCTGTCTGTGATGACAACTGGGGAGAAAAGGAGGA 

CCAGGTGGTATGCAAGCAACTGGGCTGTGGGAAGTCCCTCTCTCCCTCCTTCAGAGACCGGA 

AATGCTATGGCCCTGGGGTTGGCCGCATCTGGCTGGATAATGTTCGTTGCTCAGGGGAGGAG 

CAGTCCCTGGAGCAGTGCCAGCACAGATTTTGGGGGTTTCACGACTGCACCCACCAGGAAGA 

TGTGGCTGTCATCTGCTCAGTGTAGGTGGGCATCATCTAATCTGTTGAGTGCCTGAATAGAA 

GAAAAACACAGAAGAAGGGAGCATTTACTGTCTACATGACTGCATGGGATGAACACTGATCT 

TCTTCTGCCCTTGGACTGGGACTTATACTTGGTGCCCCTGATTCTCAGGCCTTCAGAGTTGG 

ATCAGAACTTACAACATCAGGTCTAGTTCTCAGGCCATCAGACATAGTTTGGAACTACATCA 

CCACCTTTCCTATGTCTCCACATTGCACACAGCAGATTCCCAGCCTCCATAATTGTGTGTAT 

CAACTACTTAAATACATTCTCACACACACACACACACACACACACACACACACACACACATA 

CACCATTTGTCCTGTTTCTCTGAAGAACTCTGACAAAATACAGATTTTGGTACTGAAAGAGA 

TTCTAGAGGAACGGAATTTTAAGGATAAATTTTCTGAATTGGTTATGGGGTTTCTGAAATTG 

GCTCTATAATCTAATTAGATATAAAATTCTGGTAACTTTATTTACAATAATAAAGATAGCAC 
TATGTGTTCAAA 



54 / 128 



WO 99/14328 



PCT7US98/19330 



FTGTJRE 

xss . DNA33100 

xsubunit 1 of 1, 347 aa, 1 stop 
><MW: 38130, pi: 5.40, NX(S/T): 0 

MALLFSL I LAICTRPGFLAS PSGVRLVGGLHRCEGRVEVEQKGQWGTVCDDGWDIKDVAV 
LCRELGCGAASGTPSGILYEPPAEKEQKVLIQSVSCTGTEDTLAQCEQEEVYDCSHDEDA 
GASCENPESSFSPVPEGWUU^GPGHCKGRVEVKHQNQWYTVCQTGWSLRAAiCVVCRQLG 
CGRAVLTQKRCNKHAYGRKPIWLSQMSCSGREATLQDCPSGPWGKNTCNHDEDTWVECED 
PFDLRLVGGDNLCSGRLEVLHKGVWGSVCDDNWGEKEDQWCKQLGCGKSLSPSFRDRKC 
YGPGVGRIWLDNVRCSGEEQSLEQCQHRFWGFHDCTHQEDVAVICSV 
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FIGU RE 55 

ACTGCACTCGGTTCTATCGATTGAATTCCCCGGGGATCCTCTAGAGATCCCTCGACCTCGAC 
CCACGCGTCCGCGGACGCGTGGGCGGACGCGTGGGCCGGCTACCAGGAAGAGTCTGCCGAAG 
GTGAAGGCCATGGACTTCATCACCTCCACAGCCATCCTGCCCCTGCTGTTCGGCTGCCTGGG 
CGTCTTCGGCCTCTTCCGGCTGCTGCAGTGGGTGCGCGGGAAGGCCTACCTGCGGAATGCTG 
TGGTGGTGATCACAGGCGCCACCTCAGGGCTGGGCAAAGAATGTGCAAAAGTCTTCTATGCT 
GCGGGTGCTAAACTGGTGCTCTGTGGCCGGAATGGTGGGGCCCTAGAAGAGCTCATCAGAGA 
ACTTACCGCTTCTCATGCCACCAAGGTGCAGACACACAAGCCTTACTTGGTGACCTTCGACC 
TCACAGACTCTGGGGCCATAGTTGCAGCAGCAGCTGAGATCCTGCAGTGCTTTGGCTATGTC 
GACATACTTGTCAACAATGCTGGGATCAGCTACCGTGGTACCATCATGGACACCACAGTGGA 
TGTGGACAAGAGGGTCATGGAGACAAACTACTTTGGCCCAGTTGCTCTAACGAAAGCACTCC 
TGCCCTCCATGATCAAGAGGAGGCAAGGCCACATTGTCGCCATCAGCAGCATCCAGGGCAAG 
ATGAGCATTCCTTTTCGATCAGCATATGCAGCCTCCAAGCACGCAACCCAGGCTTTCTTTGA 
CTGTCTGCGTGCCGAGATGGAACAGTATGAAATTGAGGTGACCGTCATCAGCCCCGGCTACA 
TCCACACCAACCTCTCTGTAAATGCCATCACCGCGGATGGATCTAGGTATGGAGTTATGGAC 
ACCACCACAGCCCAGGGCCGAAGCCCTGTGGAGGTGGCCCAGGATGTTCTTGCTGCTGTGGG 
GAAGAAGAAGAAAGATGTGATCCTGGCTGACTTACTGCCTTCCTTGGCTGTTTATCTTCGAA 
CTCTGGCTCCTGGGCTCTTCTTCAGCCTCATGGCCTCCAGGGCCAGAAAAGAGCGGAAATCC 
AAGAACTCCTAGTACTCTGACCAGCCAGGGCCAGGGCAGAGAAGCAGCACTCTTAGGCTTGC 
TTACTCTACAAGGGACAGTTGCATTTGTTGAGACTTTAATGGAGATTTGTCTCACAAGTGGG 
AAAGACTGAAGAAAC AC AT CT CGTGCAGATCTGCTGGCAGAGGACAATCAAAAACGACAACA 
AGCTTCTTCCCAGGGTGAGGGGAAACACTTAAGGAATAAATATGGAGCTGGGGTTTAACACT 
AAAAACTAGAAATAAACATCTCAAACAGTAAAAAAAAAAAAAAAGGGCGGCCGCGACTCTAG 
AGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAATGGTTAC 
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F IGU R E 56 

XSS.DNA35600 

xsubunic 1 of 1, 310 aa, 1 stop 
><MW: 33524, pi: 9.55, NX(S/T): 1 

MDFITSTAILPLLFGCLGVFGLFRLI^WVRGKAYLRNAVVVITGATSGLGKECAKVFYAA 
GAKLVL.CGRNGGALEELIRELTASHATKVQTHKPYLVTFDLTDSGAIVAAAAEILQCFGY 
VD I LVKNAGI S YRGT IMDTTVDVDKRVMETNYFGPVALTKALLPSMI KRRQGH I VAI SS I 
QGKMS I PFRSAYAASKHATQAFFDCLRAEMEQYEIEVTVISPGYIHTNLSVNAITADGSR 
YGVMDTTTAQGRSPVEVAQDVLAAVGKKKKDVIIJU)LLPSIAVYLRTLAPGLF 
ARKERKSKNS 
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FTG URE 5 7 

CCCACGCGTCCGCTGGTGTTAGATCGAGCAACCCTCTAAAAGCAGTTTAGAGTGGTAAAAAA 

AAAAAAAAACACACCAAACGCTCGCAGCCACAAAAGGG 

><MET (trans=l-s, dir=f, res=l}> 

ATGAAATTTCTTCTGGACATCCTCCTGCTTCTCCCGTTACTGATCGTCTGCTCCCTAGAGTC 

CTTCGTGAAGCTTTTTATTCCTAAGAGGAGAAAATCAGTCACCGGCGAAATCGTGCTGATTA 

CAGGAGCTGGGCATGGAATTGGGAGACTGACTGCCTATGAATTTGCTAAACTTAAAAGCAAG 

CTGGTTCTCTGGGATATAAATAAGCATGGACTGGAGGAAACAGCTGCCAAATGCAAGGGACT 

GGGTGCCAAGGTTCATACCTTTGTGGTAGACTGCAGCAACCGAGAAGATATTTACAGCTCTG 

CAAAGAAGGTGAAGGCAGAAATTGGAGATGTTAGTATTTTAGTAAATAATGCTGGTGTAGTC 

TATACATCAGATTTGTTTGCTACACAAGATCCTCAGATTGAAAAGACTTTTGAAGTTAATGT 

ACTTGCACATTTCTGGACTACAAAGGCATTTCTTCCTGCAATGACGAAGAATAACCATGGCC 

ATATTGTCACTGTGGCTTCGGCAGCTGGACATGTCTCGGTCCCCTTCTTACTGGCTTACTGT 

TCAAGCAAGTTTGCTGCTGTTGGATTTCATAAAACTTTGACAGATGAACTGGCTGCCTTACA 

AATAACTGGAGTCAAAACAACATGTCTGTGTCCTAATTTCGTAAACACTGGCTTCATCAAAA 

ATCCAAGTACAAGTTTGGGACCCACTCTGGAACCTGAGGAAGTGGTAAACAGGCTGATGCAT 

GGGATT CTG AC TGAGC AG AAGATGATTTTTATTCCATCTTCTATAGCTTTTTTAACAACATT 

GGAAAGGATCCTTCCTGAGCGTTTCCTGGCAGTTTTAAAACGAAAAATCAGTGTTAAGTTTG 

ATG CAGTT ATT GGATAT AAAATGAAAGCGCAATAAGCACCTAGTTTTCTGAAAACTGATTTA 

CCAGGTTTAGGTTGATGTCATCTAATAGTGCCAGAATTTTAATGTTTGAACTTCTGTTTTTT 

CTAATTATCCCCATTTCTTCAATATCATTTTTGAGGCTTTGGCAGTCTTCATTTACTACCAC 

TTGTTCTTTAGCCAAAAGCTGATTACATATGATATAAACAGAGAAATACCTTTAGAGGTGAC 

TTTAAGGAAAATGAAGAAAAAGAACCAAAATGACTTTATTAAAATAATTTCCAAGATTATTT 

GTGGCTCACCTGAAGGCTTTGCAAAATTTGTACCATAACCGTTTATTTAACATATATTTTTA 

TTTTTGATTGCACTTAAATTTTGTATAATTTGTGTTTCTTTTTCTGTTCTACATAAAATCAG 

AAACTTCAAGCTCTCTAAATAAAATGAAGGACTATATCTAGTGGTATTTCACAATGAATATC 

ATGAACTCTCAATGkjGTAGGTTTCATCCTACCCATTGCCACTCTGTTTCCTGAGA 

CACATTCCAATGCCAAACATTTCTGCACAGGGAAGCTAGAGGTGGATACACGTGTTGCAAGT 

ATAAAAGCATCACTGGGATTTAAGGAGAATTGAGAGAATGTACCCACAAATGGCAGCAATAA 

TAAATGGATCACACTTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIOTIRE Sfi 

> < subunit 1 of 1 , 300 aa, 1 stop 

> <MW: 32964, pi: 9.52 

><signal peptide> 
MKFLLDILLLLPLLIVCSL 
><start mature protein> 

ESFViaFIPKRRKSVTGEIVUTGAGHGIGRLTAYEFAKLKSKLVLWDINKHGLEETAAK 

CKGLGAKVHTFVVDCSNREDIYSSAKKVKAEIGDVSILVNNAGVVYTSDLFATQDPQI^ 

TFEVNVLAHFWTTKAFLPANITKN^GHIVTVASAAGHVSVPFLLA 

xputative oxidoreductase active site, by similarity to Y00P_MYCTU and BUDC_KLETE> 

YCSSKFAAVGFHKTLTDElAALXJITGVKTTCLCPWVhrrGFlia^STSLGPTLEPEEVVN 
R1MHGILTEQKMIFIPS SIAFLTTLERILPERFL AVLKRKI S VKFD AVIGY 
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FIGURE 59 

CCCACGCGTCCGCGGACGCGTGGGTCGACTAGTTCTAGATCGCGAGCGGCCGCCCGCGGCTC 

AGGGAGGAGCACCGACTGCGCCGCACCCTGAGAGATGGTTGGTGCCATGTGGAAGGTGAT7G 

TTTCGCTGGTCCTGTTGATGCCTGGCCCCTGTGATGGGCTGTTTCGCTCCCTATACAGAAGT 

GTTTCCATGCCACCTAAGGGAGACTCAGGACAGCCATTATTTCTCACCCCTTACATTGAAGC 

TGGG AAGAT C C AAAAAGGAAGAGAATTGAGTTTGGTCGGCCCTTTCCCAGGACTGAAC ATGA 

AGAGTTATGCCGGCTTCCTCACCGTGAATAAGACTTACAACAGCAACCTCTTCTTCTGGTTC 

TTCCCAGCTCAGATACAGCCAGAAGATGCCCCAGTAGTTCTCTGGCTACAGGGTGGGCCGGG 

AGGTTCATCCATGTTTGGACTCTTTGTGGAACATGGGCCTTATGTTGTCACAAGTAACATGA 

CCTTGCGTGACAGAGACTTCCCCTGGACCACAACGCTCTCCATGCTTTACATTGACAATCCA 

G TGGG C AC AG G CT T CAGTT TTACTGATGATACC CACGGATATGCAGTCAATGAGGACGATGT 

AGCACGGGATTTATACAGTGCACTAATTCAGTTTTTCCAGATATTTCCTGAATATAAAAATA 

ATGACTTTTATGTCACTGGGGAGTCTTATGCAGGGAAATATGTGCCAGCCATTGCACACCTC 

ATCCATTCCCTCAACCCTGTGAGAGAGGTGAAGATCAACCTGAACGGAATTGCTATTGGAGA 

TGGATATTCTGATCCCGAATCAATTATAGGGGGCTATGCAGAATTCCTGTACCAAATTGGCT 

TGTTGGATGAGAAGCAAAAAAAGTACTTCCAGAAGCAGTGCCATGAATGCATAGAACACATC 

AGGAAG CAG AACTGGTTT G AGGC CTTTGAAATACTGGATAAACTACTAGATGGCGACTTAAC 

AAGTG AT C CTT C TTACTT CCAGAATGTTACAGGATGTAGTAATTACTATAACTTTTTG CGGT 

G C AC GG AAC C TG AG G ATCAG CTTTACTATGTGAAATTTTTGTCACTC C CAGAGGTGAGACAA 

G C CAT C CAC GTGGGGAATC AGACTTTTAATGATGGAACTATAGTTGAAAAGTACTTGCGAGA 

AGATACAGTACAGTCAGTTAAGCCATGGTTAACTGAAATCATGAATAATTATAAGGTTCTGA 

TCTACAATGGCCAACTGGACATCATCGTGGCAGCTGCCCTGACAGAGCGCTCCTTGATGGGC 

ATGGACTGGAAAGGATCCCAGGAATACAAGAAGGCAGAAAAAAAAGTTTGGAAGATCTTTAA 

ATCTGACAGTGAAGTGGCTGGTTACATCCGGCAAGCGGGTGACTTCCATCAGGTAATTATTC 

GAGGTGG AGGA CAT ATTTT ACCCTATGAC CAGCCTCTGAGAGCTTTTGACATGATTAATCGA 

TTCATTTATGGAAAAGGATGGGATCCTTATGTTGGATAAACTACCTTCCCAAAAGAGAACAT 

CAGAGGTTTTCATTGCTGAAAAGAAAATCGTAAAAACAGAAAATGTCATAGGAATAAAAAAA 

T T AT CTTTT CATAT CTGCAAGATTTTTTTCATCAATAAAAATTATC CTTGAAACAAGTGAGC 

TTTTGTTTTTGGGGGGAGATGTTTACTACAAAATTAACATGAGTACATGAGTAAGAATTACA 

TTATTTAACTTAAAGGATGAAAGGTATGGATGATGTGACACTGAGACAAGATGTATAAATGA 

AATTTTAGGGTCTTGAATAGGAAGTTTTAATTTCTTCTAAGAGTAAGTGAAAAGTGCAGTTG 

TAACAAACAAAGCTGTAACATCTTTTTCTGCCAATAACAGAAGTTTGGCATGCCGTGAAGGT 

GTTTGGAAATATTATTGGATAAGAATAGCTCAATTATCCCAAATAAATGGATGAAGCTATAA 

TAGTTTTGGGGAAAAGATTCTCAAATGTATAAAGTCTTAGAACAAAAGAATTCTTTGAAATA 

AAAATATTATATATAAAAGTAAAAAAAAAA 
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F IGURE fiO 

><ss.DNA33206 

xsubunit 1 of i, 476 aa, 1 stop 
><MW: 54164, pi: 5.52, NX(S/T): 4 

IWGAMWKVIVSLVLLMPGPCDGLFRSLYRSVSMPPKGDSGQPLFLTPYIEAGKIQKGREL 
SLVGPFPGLNMKSYAGFLTVNKTYNSNLFFWFFPAQIQPEDAPWLWLQGGPGGSSMFGL 
FVEHGPYVVTSNOTIJtoRDFPWTTT^^^ 

SALIQFFQIFPEYKNNDFYVTGESYAGKYVPAIAHLIHSLNPVREVKINLNGIAIGIXjYS 
DPES I IGGYAEFLYQIGLLDEKQKKYFQKQCHECIEHIRKQNWFEAFEILDKLLDGDLTS 
DPSYFQNVTGCSNYYNFIJ^CTEPEDQLYYVKFLSLPEVRQAIHVGNQTFNIX^IVEm^ 
EDTVQSVKPWLTEIMNNYKVLIYNGQLDIIVAAALTERSLMGMDWKGSQEYKKAEK^ 
IFKSDSEVAGYIRQAGDFHQVIIRGGGHILPYDQPLRAFDMINRFIYGKGWDPYVG 



61 / 128 



WO 99/14328 PCT/US98/I9330 

FIGURE 61 

CGAGGGCTTTTCCGGCTCCGGAATGGCACATGTGGGAATCCCAGTCTTGTTGGCTACAACAT 

TTTTCCCTTTCCTAACAAGTTCTAACAGCTGTTCTAACAGCTAGTGATCAGGGGTTCTTCTT 

GCTGGAGAAGAAAGGGCTGAGGGCAGAGCAGGGCACTCTCAC^CAGGGTGACCAGCTCCTTG 

CCT CTCTGTGGATAACAGAG CATGAGAAAGTGAAGAGATGCAGCGGAGTGAGGTGATGGAAG 

TCTAAAATAGGAAGGAATTTTGTGTGCAATATCAGACTCTGGGAGCAGTTGACCTGGAGAGC 

CTGGGGGAGGGCCTGCCTAACAAGCTTTCAAAAAACAGGAGCGACTTCCACTGGGCTGGGAT 

AAGACGTGCCGGTAGGATAGGGAAGACTGGGTTTAGTCCTAATATCAAATTGACTGGCTGGG 

TGAACTTCAACAGCCTTTTAACCTCTCTGGGAGATGAAAACGATGGCTTAAGGGGCCAGAAA 

TAGAGATGCTTTGTAAAATAAAATTTTAAAAAAAGCAAGTATTTTATAGCATAAAGGCTAGA 

GACCAAAATAGATAACAGGATTCCCTGAACATTCCTAAGAGGGAGAAAGTATGTTAAAAATA 

G AAAAAC C AAAATGC AGAAGGAGGAGACTCACAGAGCTAAACCAGGATGGGGAC CCTGGGTC 

AGGCCAGCCTCTTTGCTCCTCCCGGAAATTATTTTTGGTCTGACCACTCTGCCTTGTGTTTT 

G C AG AAT C ATGTG AGGG C C AACCGGGGAAGGTGGAGCAGATGAGCACACACAGGAGCCGTCT 

CCTCACCGCCGCCCCTCTCAGCATGGAACAGAGGCAGCCCTGGCCCCGGGCCCTGGAGGTGG 

ACAGCCGCTCTGTGGTCCTGCTCTCAGTGGTCTGGGTGCTGCTGGCCCCCCCAGCAGCCGGC 

ATGCCTCAGTTCAGCACCTTCCACTCTGAGAATCGTGACTGGACCTTCAACCACTTGACCGT 

CCACCAAGGGACGGGGGCCGTCTATGTGGGGGCCATCAACCGGGTCTATAAGCTGACAGGCA 

ACCTGAC CATCCAGGTGGCT CATAAGACAGGGCCAGAAGAGGACAACAAGTCTCGTTACCCG 

CCCCTCATCGTGCAGCCCTGCAGCGAAGTGCTCACCCTCACCAACAATGTCAACAAGCTGCT 

CATCATTGACTACTCTGAGAACCGCCTGCTGGCCTGTGGGAGCCTCTACCAGGGGGTCTGCA 

AGCTGCTGCGGCTGGATGACCTCTTCATCCTGGTGGAGCCATCCCACAAGAAGGAGCACTAC 

CTGTCCAGTGTCAACAAGACGGGCACCATGTACGGGGTGATTGTGCGCTCTGAGGGTGAGGA 

TGG CAAGCT CTTCATCGGCACGGCTGTGGATGGGAAGCAGGATTACTTCCCGACCCTGTCCA 

GCCGGAAGCTGCCCCGAGACCCTGAGTCCTCAGCCATGCTCGACTATGAGCTACACAGCGAT 

TTTGTCTCCTCTCTCATCAAGATCCCTTCAGACACCCTGGCCCTGGTCTCCCACTTTGACAT 

CTTCTACATCTACGGCTTTGCTAGTGGGGGCTTTGTCTACTTTCTCACTGTCCAGCCCGAGA 

CCCCTGAGGGTGTGGCCATCAACTCCGCTGGAGACCTCTTCTACACCTCACGCATCGTGCGG 

CTCTGCAAGGATGACCCCAAGTTCCACTCATACGTGTCCCTGCCCTTCGGCTGCACCCGGGC 

CGGGGTGG AAT AC CGCCTCCTGCAGGCTGCTTACCTGGCCAAGCCTGGGGACTCACTGGCCC 

AGGCCTTCAATATCACCAGCCAGGACGATGTACTCTTTGCCATCTTCTCCAAAGGGCAGAAG 

CAGTATCACCACCCGCCCGATGACTCTGCCCTGTGTGCCTTCCCTATCCGGGCCATCAACTT 

GCAGATCAAGGAGCGCCTGCAGTCCTGCTACCAGGGCGAGGGCAACCTGGAGCTCAACTGGC 

TGCTGGGGAAGGACGTCCAGTGCACGAAGGCGCCTGTCCCCATCGATGATAACTTCTGTGGA 

C TGGACAT C AAC CAG CC C CTGGGAGGCTCAACTCCAGTGGAGGGCCTGACCCTGTACACCAC 

CAGCAGGGACCGCATGACCTCTGTGGCCTCCTACGTTTACAACGGCTACAGCGTGGTTTTTG 

TGGGGACTAAGAGTGGCAAGCTGAAAAAGGTAAGAGTCTATGAGTTCAGATGCTCCAATGCC 

ATT CAC CT C CTC AG CAAAG AGTCCCTCTTGGAAGGT AGCTATTGGTGGAGATTTAACTATAG 

G CAACTTTATTTTCTTGGGGAACAAAGGTGAAATGGGGAGGTAAGAAGGGGTTAATTTTGTG 

ACT T AGCTT CT AG CT ACTT C CTCCAGCCATCAGTCATTGGGTATGTAAGGAATGCAAGCGTA 

TTT C AAT ATTT C C CAAACTTT AAGAAAAAACTTTAAG AAGGT ACAT CTG CAAAAG CAAA 
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FIGURE 62 

xss .DNA35 558 

xsubunit 1 of i, 552 aa, l scop 
><MW: 61674, pi: 6.95, NX(S/T): 4 

MGTLGQASLFAPPGNYFWSDHSALCFAESCEGQPGKVEQMSTHRSRLLTAAPLSMEQRQP 
WPRALEVDSRSWLLSWWVLLAPPAAGMPQFSTFHSENRDWTFNHLTVHQGTGAVYVGA 
INRVYKLTGNLTIQVAHKTGPEEDNKSRYPPLIVQPCSEVLTLTNNVNKLLIIDYSENRL 
LACGS LYQGVCKLLRLDDLF I LVEPSHKKEHYLSS VNKTGTMYGVI VRSEGEDGKLF IGT 
AVDGKQDYFPTLSSRKLPRDPESSAMLDYELHSDFVSSLIKIPSDTLALVSHFDIFYIYG 
FASGGFVYFLTVQPETPEGVAINSAGDLFYTSRIVRLCKDDPKFHSYVSLPFGCTRAGVE 
YRLLQAAYLAKPGDSLAQAFNITSQDDVLFAIFSKGQKQYHHPPDDSALCAFPIRAINLQ 
IKERLQSCYQGEGm,ELNWLLGKDVQCTKAPVPIDDNFCGLDINQPLGGSTPVEGLTLYT 

TSRDRMTSVASYVYNGYSWFVGTKSGKLKKVRVYEFRCSNAIHLLSKESLLEGSYWWRF 
NYRQLYFLGEQR 
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FIGURE 63 

AGGCTCCCGCGCGCGGCTGAGTGCGGACTGGAGTGGGAACCCGGGTCCCCGCGC^TAGAGAA 

CACGCGATGACCACGTGGAGCCTCCGGCGGAGGCCGGCCCGCACGCTGGGACTCCTGCTGCT 

GGTCGTCTTGGGCTTCCTGGTGCTCCGCAGGCTGGACTGGAGCACCCTGGTCCCTC^GCGGC 

TCCGCCATCGACAGCTGGGGCTGCAGGCCAAGGGCTGGAACTTCATGCTGGAGGATTCCACC 

TTCTGGATCTTCGGGGGCTCCATCCACTATTTCCGTGTGCCCAGGGAGTACTGGAGGGACCG 

CCTGCTGAAGATGAAGGCCTGTGGCTTGAACACCCTCACCACCTATGTTCCGTGGAACCTGC 

ATGAG CC AGAAAGAGGCAAATTTGACTTCTCTGGGAACCTGGACCTGGAGGCCTTCGTCCTG 

ATGGCCGCAGAGATCGGGCTGTGGGTGATTCTGCGTCCAGGCCCCTACATCTGCAGTGAGAT 

GGACCTCGGGGGCTTGCCCAGCTGGCTACTCCAAGACCCTGGCATGAGGCTGAGGACAACTT 

ACAAGGGCTTCACCGAAGCAGTGGACCTTTATTTTGACCACCTGATGTCCAGGGTGGTGCCA 

CTCCAGTACAAGCGTGGGGGACCTATCATTGCCGTGCAGGTGGAGAATGAATATGGTTCCTA 

TAATAAAGACCCCGCATACATGCCCTACGTCAAGAAGGCACTGGAGGACCGTGGCATTGTGG 

AACTGCTCCTGACTTCAGACAACAAGGATGGGCTGAGCAAGGGGATTGTCCAGGGAGTCTTG 

GCCACCATCAACTTGCAGTCAACACACGAGCTGCAGCTACTGACCACCTTTCTCTTCAACGT 

CCAGGGGACTCAGCCCAAGATGGTGATGGAGTACTGGACGGGGTGGTTTGACTCGTGGGGAG 

GCCCTCACAATATCTTGGATTCTTCTGAGGTTTTGAAAACCGTGTCTGCCATTGTGGACGCC 

GGCTCCTCCATCAACCTCTACATGTTCCACGGAGGCACCAACTTTGGCTTCATGAATGGAGC 

CATGCACTTCCATGACTACAAGTCAGATGTCACCAGCTATGACTATGATGCTGTGCTGACAG 

AAGCCGGCGATTACACGGCCAAGTACATGAAGCTTCGAGACTTCTTCGGCTCCATCTCAGGC 

ATCCCTCTCCCTCCCCCACCTGACCTTCTTCCCAAGATGCCGTATGAGCCCTTAACGCCAGT 

CTTGTACCTGTCTCTGTGGGACGCCCTCAAGTACCTGGGGGAGCCAATCAAGTCTGAAAAGC 

C CAT CAAC ATGGAGAAC CTGCCAGTCAATGGGGGAAATGGACAGTCCTTCGGGTACATTCTC 

T ATG AGAC C AGCAT CAC CT CGTCTGGCATCCTCAGTGGCCACGTGCATGATCGGGGGCAGGT 

GTTTGTGAACACAGTATCCATAGGATTCTTGGACTACAAGACAACGAAGATTGCTGTCCCCC 

TGAT C C AGGGT T ACAC CGTGCTGAGGATCTTGGTGGAGAATCGTGGGCGAGTCAACTATGGG 

GAGAATATTGATGACCAGCGCAAAGGCTTAATTGGAAATCTCTATCTGAATGATTCACCCCT 

GAAAAACTT CAGAAT C TATAGCCTGGATATGAAGAAGAGCTTCTTTCAGAGGTTCGGCCTGG 

ACAAATGGNGTTCCCTCCCAGAAACACCCACATTACCTGCTTTCTTCTTGGGTAGCTTGTCC 

ATCAGCTCCACGCCTTGTGACACCTTTCTGAAGCTGGAGGGCTGGGAGAAGGGGGTTGTATT 

CAT CAATGG C C AGAAC CTTGGACGTTACTGGAACATTGGAC CCCAGAAGACGCTTTACCTCC 

CAGGT C C CTGGTTGAGCAGCGGAATCAACCAGGTCATCGTTTTTGAGGAGACGATGGCGGGC 

CCTGCATTACAGTTCACGGAAACCCCCCACCTGGGCAGGAACCAGTACATTAAGTGAGCGGT 

GGCACCCCCTCCTGCTGGTGCCAGTGGGAGACTGCCGCCTCCTCTTGACCTGAAGCCTGGTG 

GCTGCTGCCCCACCCCTCACTGCAAAAGCATCTCCTTAAGTAGCAACCTCAGGGACTGGGGG 

CTACAGTCTGCCCCTGTCTCAGCTCAAAACCCTAAGCCTGCAGGGAAAGGTGGGATGGCTCT 

GGGCCTGGCTTTGTTGATGATGGCTTTCCTACAGCCCTGCTCTTGTGCCGAGGCTGTCGGGC 

TGTCTCTAGGGTGGGAGCAGCTAATCAGATCGCCCAGCCTTTGGCCCTCAGAAAAAGTGCTG 

AAACGTGCCCTTGCACCGGACGTCACAGCCCTGCGAGCATCTGCTGGACTCAGGCGTGCTCT 

TTGCTGGTTCCTGGGAGGCTTGGCCACATCCCTCATGGCCCCATTTTATCCCCGAAATCCTG 

GGTGTGTCACCAGTGTAGAGGGTGGGGAAGGGGTGTCTCACCTGAGCTGACTTTGTTCTTCC 

TTCACAACCTTCTGAGCCTTCTTTGGGATTCTGGAAGGAACTCGGCGTGAGAAACATGTGAC 

TTCCCCTTTCCCTTCCCACTCGCTGCTTCCCACAGGGTGACAGGCTGGGCTGGAGAAACAGA 

AATC C T C AC CCTGCGTCTTCCCAAGTTAGCAGGTGTCTCTGGTGTTCAGTGAGGAGGACATG 

TGAGT C CTGGCAGAAGCC ATGGCCCATGTCTGCACATCCAGGGAGGAGGACAGAAGGC C CAG 

CTCACATGTGAGTCCTGGCAGAAGCCATGGCCCATGTCTGCACATCCAGGGAGGAGGACAGA 

AGGCCCAGCTCACATGTGAGTCCTGGCAGAAGCCATGGCCCATGTCTGCACATCCAGGGAGG 

AGGACAGAAGGCCCAGCTCACATGTGAGTCCTGGCAGAAGCCATGGCCCATGTCTGCACATC 

CAGGGAGGAGGACAGAAGGCCCAGCTCAGTGGCCCCCGCTCCCCACCCCCCACGCCCGAACA 

GCAGGGGCAGAGCAGCCCTCCTTCGAAGTGTGTCCAAGTCCGCATTTGAGCCTTGTTCTGGG 

GCCCAGCCCAACACCTGGCTTGGGCTCACTGTCCTGAGTTGCAGTAAAGCTATAACCTTGAA 

TCACAA 



64 / 128 



WO 99/14328 



PCT7US98/19330 



FIGURE 64 

MTTWSLRRRPARTLGLLLLWLGFLVLRRLDWSTLVPLRLRHRQLGLQAKGWNFMLEDS 
TFWI FGGS I HYFRVPREYWRDRLLKMKACGLNTLTTYVPWNLHEPERGKFDFSGNLDLE 
AFVLMAAEIGLWVILRPGPYICSEMDI.GGLPSWLLQDPGMRLRTTYKGFTEAVDLYFDH 
LMSRWPLQ YKRGGP 1 1 AVQVENEYGSYNKDPAYMPYVKKALEDRGI VELLLTSDNKDG 
LSKGIVQGV1ATINLQSTHELQLLTTFLFNVQGTQPKMVMEYWTGWFDSWGGPHNILDS 
S EVLKTVS A I VDAGS S I NLYMFHGGTNFGFMNGAMH FHD YKSDVTS YD YDAVLTEAGD Y 
TAKYMKLRDFFGSISGIPLPPPPDLLPKMPYEPLTPVLYLSLWDALKYLGEPIKSEKPI 
NMENLPVNGGNGQSFGYILYETSITSSGILSGHVHDRGQVFVNTVSIGFLDYKTTKIAV 
P L I QG YT VLR I L VENRGRVNYGEN I DDQRKGL I GNL YLNDS P L KNFR I YS LDMKKS FFQ 
RFGLDKWXSLPETPTLPAFFLGSLS I SSTPCDTFLKLEGWEKGWFINGQNLGRYWNIG 
PQKTLYLPGPWLSSGINQVIVFEETMAGPALQFTETPHLGRNQYIK 
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FIGURE 65 

GGGGACGCGGAGCTGAGAGGCTCCGGGCTAGCTAGGTGTAGGGGTGGACGGGTCCCAGGACC 

CTGGTGAGGGTTCTCTACTTGGCCTTCGGTGGGGGTCAAGACGCAGGCACCTACGCCAAAGG 

GGAGCAAAGCCGGGCTCGGCCCGAGGCCCCCAGGACCTCCATCTCCCAATGTTGGAGGAATC 

CGACACGTGACGGTCTGTCCGCCGTCTCAGACTAGAGGAGCGCTGTAAACGCCATGGCTCCC 

AAGAAGCTGTCCTGCCTTCGTTCCCTGCTGCTGCCGCTCAGCCTGACGCTACTGCTGCCCCA 

GGCAGACACTCGGTCGTTCGTAGTGGATAGGGGTCATGACCGGTTTCTCCTAGACGGGGCCC 

CGTTCCGCTATGTGTCTGGCAGCCTGCACTACTTTCGGGTACCGCGGGTGCTTTGGGCCGAC 

CGGCTTTTGAAGATGCGATGGAGCGGCCTCAACGCCATACAGTTTTATGTGCCCTGGAACTA 

CCACGAGCCACAGCCTGGGGTCTATAACTTTAATGGCAGCCGGGACCTCATTGCCTTTCTGA 

ATGAGG CAGCT CTAGCGAACCTGTTGGTCATACTGAGACCAGGACCTTACATCTGTGCAGAG 

TGGGAGATGGGGGGTCTCCCATCCTGGTTGCTTCGAAAACCTGAAATTCATCTAAGAACCTC 

AGATCCAGACTTCCTTGCCGCAGTGGACTCCTGGTTCAAGGTCTTGCTGCCCAAGATATATC 

C ATGG CTTT AT C ACAATGGGGGCAACATCATTAGCATTCAGGTGGAGAATGAATATGGTAGC 

TACAGAGCCTGTGACTT CAGCT ACATGAGGCACTTGGCTGGGCTCTTCCGTGCACTGCTAGG 

AGAAAAGATCTTGCTCTTCACCACAGATGGGCCTGAAGGACTCAAGTGTGGCTCCCTCCGGG 

GACTCTATACCACTGTAGATTTTGGCCCAGCTGACAACATGACCAAAATCTTTACCCTGCTT 

CGGAAGTATGAACCCCATGGGCCATTGGTAAACTCTGAGTACTACACAGGCTGGCTGGATTA 

C T GG GG C CAGAAT CACT C C ACACGGTCTGTGTCAGCTGTAACCAAAGGACT AGAGAACATG C 

T C AAGT T GGGkG C CAGTGTGAACATGTACATGTTCCATGGAGGTACCAACTTTGGAT ATTGG 

AATGGTGCCGATAAGAAGGGACGCTTCCTTCCGATTACTACCAGCTATGACTATGATGCACC 

T ATAT CT GAAGC AGGGGAC CCCACACCTAAGCTTTTTG CTCTTCGAGATGT CATCAGCAAGT 

TCCAGGAAGTTCCTTTGGGACCTTTACCTCCCCCGAGCCCCAAGATGATGCTTGGACCTGTG 

ACTCTGCACCTGGTTGGGCATTTACTGGCTTTCCTAGACTTGCTTTGCCCCCGTGGGCCCAT 

TCATTCAATCTTGCCAATGACCTTTGAGGCTGTCAAGCAGGACCATGGCTTCATGTTGTACC 

GAAC CT AT ATGAC CCATAC CATTTTTGAGCCAACACCATTCTGGGTGCCAAATAATGGAGTC 

CATGACCGTGCCTATGTGATGGTGGATGGGGTGTTCCAGGGTGTTGTGGAGCGAAATATGAG 

AGACAAACTATTTTTGACGGGGAAACTGGGGTCCAAACTGGATATCTTGGTGGAGAACATGG 

GGAGGCTCAGCTTTGGGTCTAACAGCAGTGACTTCAAGGGCCTGTTGAAGCCACCAATTCTG 

GGGC AAACAATC CTT AC C C AGTGGATGATGTTCCCTCTGAAAATTGATAACCTTGTGAAGTG 

GTGGTTTCCCCTCCAGTTGCCAAAATGGCCATATCCTCAAGCTCCTTCTGGCCCCACATTCT 

ACTC CAAAACATTTCCAAT TTTAGGCTCAGTTGGGGACACATTTCTATATCTACCTGGATGG 

AC CAAGGG C CAAGTCTGGATCAATGGGTTTAACTTGGGCCGGTACTGGACAAAGCAGGGGCC 

ACAACAGACCCTCTACGTGCCAAGATTCCTGCTGTTTCCTAGGGGAGCCCTCAACAAAATTA 

CATTGCTGGAACTAGAAGATGTACCTCTCCAGCCCCAAGTCCAATTTTTGGATAAGCCTATC 

CT CAAT AG C ACT AGT ACTTTGCACAGGACACATATCAATTCCCTTTCAGCTGATACACTGAG 

TGCCTCTGAACCAATGGAGTTAAGTGGGCACTGAAAGGTAGGCCGGGCATGGTGGCTCATGC 

CTGTAATCCCAGCACTTTGGGAGGCTGAGACGGGTGGATTACCTGAGGTCAGGACTTCAAGA 

CCAGCCTGGCCAACATGGTGAAACCCCGTCTCCACTAAAAATACAAAAATTAGCCGGGCGTG 

ATGGTGGGCACCTCTAATCCCAGCTACTTGGGAGGCTGAGGGCAGGAGAATTGCTTGAATCC 

AGGAGGCAGAGGTTGCAGTGAGTGGAGGTTGTACCACTGCACTCCAGCCTGGCTGACAGTGA 

GACACTCCATCTCAAAAAAAAAAAA 
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FTf^TIRE 66 

MRWSGIjNAIQFYVPWNYHEPQPGVYNFNGSRDLIAFLNEAALlANLLVILRPGP 

EMGGLPSWLLRKPEIHLRTSDPDFLAAVDSWFKVLLPKIYPWLYHNGGNI ISIQVENEY 

GSYRACDFSYMRHLAGLFRALLGEKILLFTTDGPEGLKCGSLRGLYTTVDFGPADNMTK 

IFTLLRKYEPHGPLVNSEYYTGWLDYWGQNHSTRSVSAVTKGLENMLKLGASVNMYMFH 

GGTNFGYWNGADKKGRFLPITTSYDYDAPISEAGDPTPKLFALRDVISKFQEVPLGPLP 

PPSPKMMLGPVTLHLVGHLLAFLDLLCPRGPIHSILPMTFEAVKQDHGFMLYTITYMTHT 

IFEPTPFWPNNGVHDRAYVMVDGVFQGVVERNMRDKLFLTGKLGSKLDILVENM 

FGSNSSDFKGLLKPPILGQTILTQWMMFPLKIDNLVKWWFPLQLPKWPYPQAPSGPTFY 

SKTFPILGSVGDTFLYLPGWTKGQVWINGFNLGRYWTKQGPQQTLYVPRFLLFPRGALN 

KITLLELEDVPLQPQVQFLDKPILNSTSTLHRTHINSLSADTLSASEPMELSGH 
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FIGU R E 67 

GCTTTGAACACGTCTGCAAGCCCAAAGTTGAGCATCTGATTGGTTATGAGGTATTTGAGTGC 
AC CC ACAATATGGCTTACATGTTGAAAAAGCTTCTCATCAGTTACAT AT CCATTATTTGTGT 
TTATGGCTTTATCTGCCTCTACACTCTCTTCTGGTTATTCAGGATACCTTTGAAGGAATATT 
CT T T C G AAAAAG T C AGAG AAGAGAGCAGTTTT AGTGAC ATT C CAGATGT CAAAAACG ATTTT 

GCGTTCCTTCTTCACATGGTAGACCAGTATGACCAGCTATATTCCAAGCGTTTTGGTGTGTT 

CTTGTCAGAAGTTAGTGAAAATAAACTTAGGGAAATTAGTTTGAACCATGAGTGGACATTTG 

AAAAACTCAGGCAGCACATTTCACGCAACGCCCAGGACAAGCAGGAGTTGCATCTGTTCATG 

CTGTCGGGGGTGCCCGATGCTGTCTTTGACCTCACAGACCTGGATGTGCTAAAGCTTGAACT 

AATT C CAGAAGC TAAAATT CCTG CTAAGATTTCT CAAATGACTAACCT CCAAGAGCTCCAC C 

TCTGCCACTGCCCTGCAAAAGTTGAACAGACTGCTTTTAGCTTTCTTCGCGATCACTTGAGA 

TGCCTTCACGTGAAGTTCACTGATGTGGCTGAAATTCCTGCCTGGGTGTATTTGCTCAAAAA 

C CTT C G AGAGTT GTACTTAATAGGCAATTTGAACTCTGAAAACAATAAG ATGATAGGACTTG 

AATCTCTCCGAGAGTTGCGGCACCTTAAGATTCTCCACGTGAAGAGCAATTTGACCAAAGTT 

C C CT C C AAC ATT ACAGATGTGGCTC CACAT CTTACAAAGTTAGTCATTCATAATGACGG CAC 

TAAACTCTTGGTACTGAACAGCCTTAAGAAAATGATGAATGTCGCTGAGCTGGAACTCCAGA 

ACTGTGAGCTAGAGAGAATCCCACATGCTATTTTC^GCCTCTCTAATTTACAGGAACTGGAT 

TT AAAGT C CAATAACATT CGCACAATTGAGGAAATCATCAGTTTCCAGC ATTTAAAACGACT 

GACTTGTTTAAAATTATGGCATAACAAAATTGTTACTATTCCTCCCTCTATTACCCATGTCA 

AAAACTTGGAGTCACTTTATTTCTCTAACAACAAGCTCGAATCCTTACCAGTGGCAGTATTT 

AGTTTACAGAAACTCAGATGCTTAGATGTGAGCTACAACAACATTTCAATGATTCCAATAGA 

AATAGGATTGCTTCAGAACCTGCAGCATTTGCATATCACTGGGAACAAAGTGGACATTCTGC 

CAAAACAATTGTTTAAATGCATAAAGTTGAGGACTTTGAATCTGGGACAGAACTGCATCACC 

TCACTCCCAGAGAAAGTTGGTCAGCTCTCCCAGCTCACTCAGCrGGAGCTGAAGGGGAACTG 

CTTGGACCGCCTGCCAGCCCAGCTGGGCCAGTGTCGGATGCTCAAGAAAAGCGGGCTTGTTG 

TGGAAGATCACCTTTTTGATACCCTGCCACTCGAAGTCAAAGAGGCATTGAATCAAGACATA 

AATATTCCCTTTGCAAATGGGATTTAAACTAAGATAATATATGCACAGTGATGTGCAGGAAC 

AACTTCCTAGATTGCAAGTGCTCACGTACAAGTTATTACAAGATAATGCATTTTAGGAGTAG 

ATACATCTTTTAAAATAAAACAGAGAGGATGCATAGAAGGCTGATAGAAGACATAACTGAAT 

GTTCAATGTTTGTAGGGTTTTAAGTCATTCATTTCCAAATCATTTTTTTTTTTCTTTTGGGG 

AAAGGGAAGGAAAAATTATAATCACTAATCTTGGTTCTTTTTAAATTGTTTGTAACTTGGAT 

GCTGCCGCTACTGAATGTTTACAAATTGCTTGCCTGCTAAAGTAAATGATTAAATTGACATT 

TTCTTACTAAAAAAAAAAAAAAAAA 
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FIGTJRF 68 

?<ss .DNA34407 

xsubunit 1 of l, 501 aa, 1 stop 
xiMW: 57819, pi: 8.15, NX(S/T): 3 

MAYMLKKLLISYISIICVYGFICLYTLFWLFRIPLKEYSFEKVREESSFSDIPDVKNDFA 
FLLHMVDQYDQLYSKRFGVFLSEVSENKLREISLNHEWTFEKLRQHISRNAQDKQELHLF 
MLSG VPDAVFDLTDLDVLKLEL I PEAK I PAK I SQMTNLQELHLCHC PAKVEQTAFS FLRD 
HLRCLHVKFTDVAEIPAWVYLLKNLRE^ 

NLTKVPSNITDVAPHLTKLVIHNDGTKLLVLNSLKKMMNVAELELQNCELERIPHAIFSL 
SNLQELDLKSNNIRTIEEIISFQHLKRLTCLKLWHNKIVTIPPSITHVKNLESLYFSNNK 
LESLPVAVFSLQKLRCLDVS YNNI SM I P I E IGLLQNLQHLHI TGNKVD I LPKQLFKC I KL 

RTLNLGQNCITSLPEKVGQLSQLTQLELKGNCLDRLPAQLGQCRMLKKSGLWEDHLFDT 
L PLE VKEALNQD INI PFANG I 
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FIGUR E 6 9 

CCCACGCGTCCGGCCTTCTCTCTGGACTTTGCATTTCCATTCCTT^TCATTGAC^AACTGAC 

TTTTTTTATTTCTTTTTTTCCATCTCTGGGCCAGCTTGGGATCCTAGGCCGCCC-GGGAAGA 

CATTTGTGTTTTACACACATAAGGATCTGTGTTTGGGGTTTCTTCTTCCTCCCC^GACATTG 

GCATTGCTTAGTGGTTGTGTGGGGAGGGAGACCACGTGGGCTCAGTGCTTGCTTGCACTTAT 

CTG C CT AGGTAC AT CG AAGTCTTTTGACCTCCATACAGTGATTATGCCTGTCATCGCTGGTG 

GTATCCTGGCGGCCTTGCTCCTGCTGATAGTTGTCGTGCTCTGTCTTTACTTCAAAATACAC 

AACGCGCTAAAAGCTGCAAAGGAACCTGAAGCTGTGGCTGTAAAAAATCACAACCCAGACAA 

GGTGTGGTGGGCCAAGAACAGCCAGGCCAAAACCATTGCCACGGAGTCTTGTCCTGCCCTGC 

AGTGCTGTGAAGGATATAGAATGTGTGCCAGTTTTGATTCCCTGCCACCTTGCTGTTGCGAC 

ATAAATGAGGGCCTCTGAGTTAGGAAAGGCTCCCTTCTCAAAGCAGAGCCCTGAAGACTTCA 

ATGATGTCAATGAGGCCACCTGTTTGTGATGTGCAGGCACAGAAGAAAGGCACAGCTCCCCA 

T CAGTTT CATGGAAAAT AACTCAGTGCCTGCTGGGAACCAGCTGCTGGAGATCCCTACAGAG 

AG C T TC C ACTGGGGGCAAC C CTTCCAGGAAGGAGTTGGGGAGAGAGAACC CT CACTGTGGGG 

AATGCTGATAAACCAGTCACACAGCTGCTCTATTCTCACACAAATCTACCCCTTGCGTGGCT 

GGAACTGACGTTTCCCTGGAGGTGTCCAGAAAGCTGATGTAACACAGAGCCTATAAAAGCTG 

TCGGTCCTTAAGGCTGCCCAGCGCCTTGCCAAAATGGAGCTTGTAAGAAGGCTCATGCCATT 

GACCCTCTTAATTCTCTCCTGTTTGGCGGAGCTGACAATGGCGGAGGCTGAAGGCAATGCAA 

GCTGCACAGTCAGTCTAGGGGGTGCCAATATGGCAGAGACCCACAAAGCCATGATCCTGCAA 

CTCAATCCCAGTGAGAACTGCACCTGGACAATAGAAAGACCAGAAAACAAAAGCATCAGAAT 

TATCTTTTCCTATGTCCAGCTTGATCCAGATGGAAGCTGTGAAAGTGAAAACATTAAAGTCT 

TTGACGGAACCTCCAGCAATGGGCCTCTGCTAGGGCAAGTCTGCAGTAAAAACGACTATGTT 

C CTGTATTTGAATC ATCATC CAGTACATTGACGTTTCAAATAGTTACTGACTCAGCAAGAAT 

TCAAAGAACTGTCTTTGTCTTCTACTACTTCTTCTCTCCTAACATCTCTATTCCAAACTGTG 

GCGGTTACCTGGATACCTTGGAAGGATCCTTCACCAGCCCCAATTACCCAAAGCCGCATCCT 

GAGCTGGCTTATTGTGTGTGGCACATACAAGTGGAGAAAGATTACAAGATAAAACTAAACTT 

CAAAGAGATTTTCCTAGAAATAGACAAAC^GTGCAAATTTGATTTTCTTGCCATCTATGATG 

GCCCCTCCACCAACTCTGGCCTGATTGGACAAGTCTGTGGCCGTGTGACTCCCACCTTCGAA 

TCGTCATCAAACTCTCTGACTGTCGTGTTGTCTACAGATTATGCCAATTCTTACCGGGGATT 

TTCTGCTTCCTACACCTCAATTTATGCAGAAAACATCAACACT 

CTGACAGGATGAGAGTTATTATAAGCAAATCCTACCTAGAGGCTTTTAACTCTAATGGGAAT 
AACTTGCAACTAAAAGACCCAACTTGCAGACCAAAATTATCAAATGTTGTGGAATTTTCTGT 
C CCT CTT AATGGATGTGGTACAATCAGAAAGGTAGAAGATCAGTCAATTACTTACACCAATA 
TAATCACCTTTTCTGCATCCTCAACTTCTGAAGTGATCACCCGTCAGAAACAACTCCAGATT 
ATTGTGAAGTGTGAAATGGGACATAATTCTACAGTGGAGATAATATACATAACAGAAGATGA 
TGTAATACAAAGTCAAAATGCACTGGGCAAATATAACACCAGCATGGCTCTTTTTGAATCCA 
ATTCATTTGAAAAGACTATACTTGAATCACCATATTATGTGGATTTGAACCAAACTCTTTTT 
GTT CAAGTTAGT CTGCACACCTCAGATCCAAATTTGGTGGTGTTTCTTGATACCTGTAGAGC 
CTCTCCCACCTCTGACTTTGCATCTCCAACCTACGACCTAATCAAGAGTGGATGTAGTCGAG 
ATGAAACTTGTAAGGTGTATCCCTTATTTGGACACTATGGGAGATTCCAGTTTAATGCCTTT 
AAATTCTTGAGAAGTATGAGCTCTGTGTATCTGCAGTGTAAAGTTTTGATATGTGATAGCAG 
TGACCACCAGTCTCGCTGCAATC^GGTTGTGTCTCCAGAAGCAAACGAGACATTTCTTCAT 
ATAAATGGAAAACAGATTCCATCATAGGACCCATTCGTCTGAAAAGGGATCGAAGTGCAAGT 
GGCAATTCAGGATTTCAGCATGAAACACATGCGGAAGAAACTCCAAACCAGCCTTTCAACAG 
TGTGCATCTGTTTTCCTTCATGGTTCTAGCTCTGAATGTGGTGACTGTAGCGACAATCACAG 
TGAGGCATTTTGTAAATCAACGGGCAGACTACAAATACCAGAAGCTGCAGAACTATTAACTA 
ACAGGTCCAACCCTAAGTGAGACATGTTTCTCCAGGATGCCAAAGGAAATGCTACCTCGTGG 
CT ACACAT ATTATGAATAAATGAGGAAGGGC CTGAAAGTGACACACAGG CCTGCATGTAAAAAAA 
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FIGURE 70 

xss .DNA35341 

xsubunit 1 of i, 607 aa, 1 scop 
><MW: 68153, pi: 6.39, NX(S/T): 9 

MELVRRLMPLTLLILSCLAELTMAEAEGNASCTVSLGGANMAETHKAMILQLNPSENC™ 
TIERPENKSIRIIFSYVQLDPDGSCESENIKVFDGTSSNGPLLGQVCSKNDYVPVFESSS 
STLTFQIVTDSARIQRTVFVFYYFFSPNISIPNCGGYLDTLEGSFTSPNYPKPHPELAYC 
VWH I QVEKDYK I KLNFKE IFLEI DKQCKFDFLAI YDGPSTNSGL I GQVCGRVTPTFESSS 

NSLTVVLSTDYANSYRGFSASYTSIYAENINTTSLTCSSDRMRVIISKSYLEAFNSNGNN 
LQLKDPTCRPKLSNWEFSVPLNGCGTIRKVEDQS ITYTNI ITFSASSTSEVITRQKQLQ 
1 1 VKCEMGHNSTVE 1 1 Y I TEDDVI QSQNALGKYNTSMALFESNSFEKT ILES PYYVDLNQ 
TLFVQVSLHTSDPNLWFLDTCRASPTSDFASPTYDLIKSGCSRDETCKVYPLFGHYGRF 
QFNAFKFLRSMS S VYLQCKVL I CDS SDHQSRCNQGCV SRS KRD I S S YKWKTDS 1 1 G P I RL 

KRDRSASGNSGFQHETHAEETPNQPFNSVHLFSFMVLALNVVTVATITVRHF 
YQKLQNY 
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FIGUR E 71 

tgctgccgccgccgccgtgccctgcccacagcgccacgcgcttcgaccccaIctgggactcc 
gggagtgttttccgtgcccagcttcggtagcgagtggttctggtggtattggcaaaaggaaa 
t i tggaccactatttacagcaaaattttttaatgccaaccagtgggcagatatttttcaggc 

CTCTGGTGCCAAATACATTGTCTTAACTTCCAAACATCATGAAGGCTTTACCTTGTGGGGGT 

CAGAATATTCGTGGAAGTGGAATGCCATAGATGAGGGGCCCAAGAGGGACATTGTCAAGGAA 

CTTGAGGTAGCCATTAGGAACAGAACTGACCTGCGTTTTGGACTGTACTATTCCCTTTTTGA 

ATGGTTTCATCCGCTCTTCCTTGAGGATGAATCCAGTTCATTCCATAAGCGGCAATTTCCAG 

TTTCTAAGACATTGCCAGAGCTCTATGAGTTAGTGAACAACTATCAGCCTGAGGTTCTGTGG 

TCGGATGGTGACGGAGGAGCACCGGATCAATACTGGAACAGCACAGGCTTCTTGGCCTGGTT 

ATATAATGAAAGCCCAGTTCGGGGCACAGTAGTCACCAATGATCGTTGGGGAGCTGGTAGCA 

TCTGTAAGCATGGTGGCTTCTATACCTGCAGTGATCGTTATAACCCAGGACATCTTTTGCCA 

CATAAATGGGAAAACTGCATGACAATAGACAAACTGTCCTGGGGCTATAGGAGGGAAGCTGG 

AATCTCTGACTATCTTACAATTGAAGAATTGGTGAAGCAACTTGTAGAGACAGTTTCATGTG 

GAGGAAATCTTTTGATGAATATTGGGCCCACACTAGATGGCACCATTTCTGTAGTTTTTGAG 

GAGCGACTGAGGCAAGTGGGGTCCTGGCTAAAAGTCAATGGAGAAGCTATTTATGAAACCTA 

TACCTGGCGATCCCAGAATGACACTGTCACCCCAGATGTGTGGTACACATCCAAGCCTAAAG 

AAAAATTAGTCTATGCCATTTTTCTTAAATGGCCCACATCAGGACAGCTGTTCCTTGGCCAT 

CCCAAAGCTATTCTGGGGGCAACAGAGGTGAAACTACTGGGCCATGGACAGCCACTTAACTG 

GATTTCTTTGGAGCAAAATGGCATTATGGTAGAACTGCCACAGCTAACCATTCATCAGATGC 

CGTGTAAATGGGGCTGGGCTCTAGCCCTAACTAATGTGATCTAAAGTGCAGCAGAGTGGCTG 

ATGCTGCAAGTTATGTCTAAGGCTAGGAACTATCAGGTGTCTATAATTGTAGCACATGGAGA 

AAGCAATGTAAACTGGATAAGAAAATTATTTGGCAGTTCAGCCCTTTCCCTTTTTCCCACTA 

AATTTTTCTTAAATTACCCATGTAACCATTTTAACTCTCCAGTGCACTTTGCCATTAAAGTC 

TCTTCACATTGATTTGTTTCCATGTGTGACTCAGAGGTGAGAATTTTTTCACATTATAGTAG 

CAAGGAATTGGTGGTATTATGGACCGAACTGAAAATTTTATGTTGAAGCCATATCCCCCATG 

ATTATATAGTTATGCATCACTTAATATGGGGATATTTTCTGGGAAATGCATTGCTAGTCAAT 

TTTTTTTTGTGCCAACATCATAGAGTGTATTTACAAAATCCTAGATGGCATAGCCTACTACA 

CACCTAATGTGTATGGTATAGACTGTTGCTCCTAGGCTACAGACATATACAGCATGTTACTG 

AATACTGTAGGCAATAGTAACAGTGGTATTTGTATATCGAAACATATGGAAACATAGAGAAG 

GTACAGTAAAAATACTGTAAAATAAATGGTGCACCTGTATAGGGCACTTACCACGAATGGAG 

CTTACAGGACTGGAAGTTGCTCTGGGTGAGTCAGTGAGTGAATGTGAAGGCCTAGGACATTA 

TTGAACACTGCCAGACGTTATAAATACTGTATGCTTAGGCTACACTACATTTATAAAAAAAA 

GTTTTTCTTTCTTCAATTATAAATTAACATAAGTGTACTGTAACTTTACAAACGTTTTAATT 

TTTAAAACCTTTTTGGCTCTTTTGTAATAACACTTAGCTTAAAACATAAACTCATTGTGCAA 
ATGTAA 
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FIGURE 72 

MRPQELPRLAFPLLLLLLLLLPPPPCPAHSATRFDPTWESLDARQLPAWFDQAKFGIFI 
HWGVFSVPSFGSEWFWWYWQKEKIPKYVEFMKDNYPPSFKY2DFGPLFTAKFFNANQWA 
D I FQASGAKY I VLTS KHHEGFTLWGSEYSWNWNAIDEGPKRD I VKELEVAI RNRTDLRF 
GLYYSLFEWFHPLFLSDESSSFHKRQFPVSKTLPELYELVNNYQPEVLWSDGDGGAPDQ 
YWNSTGFLAWLYNES PVRGTWTNDRWGAGS I CKHGGFYTCSDRYNPGHLLPHKWENCM 
T I DKLS WGYRRE AG I SDYLT I E ELVKQL VETVSCGGNLLMN I GPTLDGTI S WFEERLR 
QVGSWLKVNGEAIYETYTWRSQNDTVTPDVWYTSKPKEKLVYAIFLKWPTSGQLFLGHP 
KA I LGATE VKLLGHGQ PLNW I S LEQNG I MVE L PQLTI HQMP CKWGWALALTNVI 
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FIGURE 73 

AGCAGGGAAATCCGGATGTCTCGGTTATGAAGTGGAGCAGTGAGTGTGAGCCTCAACATAGT 

TCCAGAACTCTCCATCCGGACTAGTTATTGAGCATCTGCCTCTCATATCACCAGTGGCCATC 

TGAGGTGTTTCCCTGGCTCTGAAGGGGTAGGCACGATGGCCAGGTGCTTCAGCCTGGTGTTG 

CTTCTCACTTCCATCTGGACCACGAGGCTCCTGGTCCAAGGCTCTTTGCGTGCAGAAGAGCT 

TTCCATCCAGGTGTCATGCAGAATTATGGGGATCACCCTTGTGAGCAAAAAGGCGAACCAGC 

AGCTGAATTTCACAGAAGCTAAGGAGGCCTGTAGGCTGCTGGGACTAAGTTTGGCCGGCAAG 

GACCAAGTTGAAACAGCCTTGAAAGCTAGCTTTGAAACTTGCAGCTATGGCTGGGTTGGAGA 

TGGATTCGTGGTCATCTCTAGGATTAGCCCAAACCCCAAGTGTGGGAAAAATGGGGTGGGTG 

TCCTGATTTGGAAGGTTCCAGTGAGCCGACAGTTTGCAGCCTATTGTTACAACTCATCTGAT 

ACTTGGACTAACTCGTGCATTCCAGAj^TTATCACCACCAAAGATCCCATATTCAACACTCA 

AACTGCAACACAAACAACAGAATTTATTGTCAGTGACAGTACCTACTCGGTGGCATCCCCTT 

ACTCTACAATACCTGCCCCTACTACTACTCCTCCTGCTCCAGCTTCCACTTCTATTCCACGG 

AGAAAAAAATTGATTTGTGTCACAGAAGTTTTTATGGAAACTAGCACCATGTCTACAGAAAC 

TGAACCATTTGTTGAAAATAAAGCAGCATTCAAGAATGAAGCTGCTGGGTTTGGAGGTGTCC 

CCACGGCTCTGCTAGTGCTTGCTCTCCTCTTCTTTGGTGCTGCAGCTGGTCTTGGATTTTGC 

T ATG T C AAAAGGT AT GTGAAGG C CTT C CCTTTTAC AAACAAGAATCAGCAGAAGGAAATGAT 

CG AAAC CAAAGTAGT AAAGGAGGAGAAGG C C AATGATAGCAACCCTAATGAGGAATCAAAGA 

AAAC TG AT AAAAAC CC AG AAGAGTC CAAGAGTCCAAGCAAAACTACCGTGCGATGCCTGGAA 

GCTGAAGTTTAGATGAGACAGAAATGAGGAGACACACCTGAGGCTGGTTTCTTTCATGCTCC 

TTACCCTGCCCCAGCTGGGGAAATCAAAAGGGCCAAAGAACCAAAGAAGAAAGTCCACCCTT 

GG TT C CTAACTGGAAT CAG CTCAGGACTGC CATTGGACTATGGAGTGCACCAAAGAGAATGC 

CCTTCTCCTTATTGTAACCCTGTCTGGATCCTATCCTCCTACCTCCAAAGCTTCCCACGGCC 

TTT CT AG C CTGGCTATGTC CTAATAATATCCCACTGGGAGAAAGGAGTTTTGCAAAGTG CAA 

GG AC C T AAAACAT C T CATC AGTAT C CAGTGGTAAAAAGGCCT C CTGGCTGTCTGAGG CT AGG 

TGGGTTGAAAGCCAAGGAGTCACTGAGACCAAGGCTTTCTCTACTGATTCCGCAGCTCAGAC 

CCTTT CTT CAGCT CTGAAAGAGAAAGACGTATCCCACCTGACATGTCCTTCTGAGCCCGGTA 

AGAGCAAAAGAATGGCAGAAAAGTTTAGCCCCTGAAAGCCATGGAGATTCTCATAACTTGAG 

AC CT AAT CT CTGT AAAGCT AAAATAAAGAAATAGAACAAGGCTGAGGATACGACAGTACACT 

GTCAGCAGGGACTGTAAACACAGACAGGGTCAAAGTGTTTTCTCTGAACACATTGAGTTGGA 

ATCACTGTTTAGAACACACACACTTACITTTTCTGGTCTCTACCACTGCTGATATTTTCTCT 

AGGAAATATACTTTTACAAGTAACAAAAATAAAAACTCTTATAAATTTCTATTTTTATCTGA 

GTTACAGAAATGATTACTAAGGAAGATTACTCAGTAATTTGTTTAAAAAGTAATAAAATTCA 

ACAAACATTTGCTGAATAGCTACTATATGTCAAGTGCTGTGCAAGGTATTACACTCTGTAAT 

TGAATATTATTCCTCAAAAAATTGCACATAGTAGAACGCTATCTGGGAAGCTATTTTTTTCA 

GTTTTGATATTTCTAGCTTATCTACTTCCAAACrAATTTTTATTTTTGCTGAGACTAATCTT 

ATTCATTTTCTCTAATATGGCAACCATTATAACCTTAATTTATTATTAACATACCTAAGAAG 

TACATTGTTACCTCTATATACCAAAGCACATTTTAAAAGTGCCATTAACAAATGTATCACTA 

GCCCTCCTTTTTCCAACAAGAAGGGACTGAGAGATGCAGAAATATTTGTGACAAAAAATTAA 

AGCATTTAGAAAACTT 
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FIGURE 74 

><S3 .DNA34431 

xsubunit 1 of i, 322 aa, 1 stop 
><MW: 35213, pi: 8.71, NX(S/T): 3 

^RCFSLVLLLTSIWTTRLLVQGSLRAEELSIQVSCRIMGITLVSKKANQQLNFTEAKEA 
CRLLGLSLAGKDQVETALKASFETCSYGWVGDGFWISRISPNPKCGKNGVGVLIWKVPV 
SRQF AAYCYNSSDTWTNSC I PE 1 1 TTKDP I FNTQTATQTTEF I VSDSTYS VAS PYST I PA 

PTTTPPAPASTSIPRRKKLICVTEVFMETSTMSTETEPFVENKAAFKNEAAGFGGVPTAL 

LVIALLFFGAAAGI^FCYVKRYVKAFPFTNKNQQKEMIETKVVKE 

DKNPEESKSPSKTTVRCLEAEV 
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FIGURE 75 

AG 

><MET (trans=l-s, dir=f, res=l}> 

ATGGCGGTCTTGGCACCTCTAATTGCTCTCGTGTATTCGGTGCCGCGACTTTCACGATGG 
CTCGCCCAACCTTACTACCTTCTGTCGGCCCTGCTCTCTGCTGCCTTCCTACTCGTGAGG 
AAACTGCCGCCGCTCTGCCACGGTCTGCCCACCCAACGCGAAGACGGTAACCCGTGTGAC 
TTTGACTGGAGAGAAGTGGAGATCCTGATGTTTCTCAGTGCCATTGTGATGATGAAGAAC 
CGCAGATCCATCACTGTGGAGCAACATATAGGCAACATTTTCATGTTTAGTAAAGTGGCC 
AACACAATTCTTTTCTTCCGCTTGGATATTCGCATGGGCCTACTTTACATCACACTCTGC 
ATAGTGTTCCTGATGACGTGCAAACCCCCCCTATATATGGGCCCTGAGTATATCAAGTAC 
TTCAATGATAAAACCATTGATGAGGAACTAGAACGGGACAAGAGGGTCACTTGGATTGTG 
GAGTTCTTTGCCAATTGGTCTAATGACTGCCAATCATTTGCCCCTATCTATGCTGACCTC 
TCCCTTAAATACAACTGTACAGGGCTAAATTTTGGGAAGGTGGATGTTGGACGCTATACT 
GATGTTAGTACGCGGTACAAAGTGAGCACATCACCCCTCACCAAGCAACTCCCTACCCTG 
ATCCTGTTCCAAGGTGGCAAGGAGGCAATGCGGCGGCCACAGATTGACAAGAAAGGACGG 
GCTGTCTCATGGACCT TCTCTGAGGAGAATG TGATCCGAGAAT TTAACT TAAATGAGC TA 

TACCAGCGGGCCAAGAAACTATCAAAGGCTGGAGACAATATCCCTGAGGAGCAGCCTGTG 
GCTTCAACCCCCACCACAGTGTCAGATGGGGAAAACAAGAAGGATAAATAAGATCCTCAC 
TTTGGCAGTGCTTCCTCTCCTGTCAATTCCAGGCTCTTTCCATAACCACAAGCCTGAGGC 
TGCAGCCTTTNATTNATGTTTTCCCTTTGGCTGNGACTGGNTGGGGCAGCATGCAGCTTC 
TGATTTTAAAGAGGCATCTAGGGAATTGTCAGGCACCCTACAGGAAGGCCTGCCATGCTG 
TGGCCAACTGTTTCACTGGAGCAAGAAAGAGATCTCATAGGACGGAGGGGGAAATGGTTT 
CCCTCCAAGCTTGGGTCAGTGTGTTAACTGCTTATCAGCTATTCAGACATCTCCATGGTT 
TCTCCATGAAACTCTGTGGTTTCATCATTCCTTCTTAGTTGACCTGCACAGCTTGGTTAG 
ACCTAGATTTAACCCTAAGGTAAGATGCTGGGGTATAGAACGCTAAGAATTTTCCCCCAA 
GGACTCTTGCTTCCTTAAGCCCTTCTGGCTTCGTTTATGGTCTTCATTAAAAGTATAAGC 
CTAACTTTGTCGCTAGTCCTAAGGAGAAACCTTTAACCACAAAGTTTTTATCATTGAAGA 
CAATATTGAACAACCCCCTATTTTGTGGGGATTGAGAAGGGGTGAATAGAGGCTTGAGAC 
TTTCCTTTGTGTGGTAGGACTTGGAGGAGAAATCCCCTGGACTTTCACTAACCCTCTGAC 
ATACTCCCCACACCCAGTTGATGGCTTTCCGTAATAAAAAGATTGGGATTTCCTTTTG 
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FIGURE 76 

MAV1APLIALVYSVPRLSRWLAQPYYLLSALLSAAFLLVRKLPPLCHGLPTQREDGNPCD 
FDWRZVEIUMFLSAIVMMKNRRSITVEQHIGNIFMFSKVANTILFFRLDIRMGLLYITLC 
IVF1MTCKPPLYMGPEYIKYFNDKTIDEELERDKRVTWIVEFFANWSNDCQSFAPIYADL 
SLKYNCTGLNFGKVDVGRYTDVSTRYKVSTSPLTKQLPTLILFQGGKEAMRRPQIDKKGR 
AVSWTFSEENVIREFNLNELYQRAKKLSKAGDNIPEEQPVASTPTTVSDGENKKDK 
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FTGURE 77 

GGACAGCTCGCGGCCCCCGAGAGCTCTAGCCGTCGAGGAGCTGCCTGGGGACGTTTGCCCTG 
GGGCCCCAGCCTGGCCCGGGTCACCCTGGCATGAGGAGATGGGCCTGTTGCTCCTGGTCCCA 
TTGCTCCTGCTGCCCGGCTCCTACGGACTGCCCTTCTACAACGGCTTCTACTACTCCAACAG 
CGCCAACGACCAGAACCTAGGCAACGGTCATGGCAAAGACCTCCTTAATGGAGTGAAGCTGG 
TGGTGGAGACACCCGAGGAGACCCTGTTCACCTACCAAGGGGCCAGTGTGATCCTGCCCTGC 
CGCTACCGCTACGAGCCGGCCCTGGTCTCCCCGCGGCGTGTGCGTGTCAAATGGTGGAAGCT 
GTCGGAGAACGGGGCCCCAGAGAAGGACGTGCTGGTGGCCATCGGGCTGAGGCACCGCTCCT 
TTGGGGACTACCAAGGCCGCGTGCACCTGCGGCAGGACAAAGAGCATGACGTCTCGCTGGAG 
ATCCAGGATCTGCGGCTGGAGGACTATGGGCGTTACCGCTGTGAGGTCATTGACGGGCTGGA 
GGATGAAAGCGGTCTGGTGGAGCTGGAGCTGCGGGGTGTGGTCTTTCCTTACCAGTCCCCCA 
ACGGGCGCTACCAGTTCAACTTCCACGAGGGCCAGCAGGTCTGTGCAGAGCAGGCTGCGGTG 
GTGGCCTCCTTTGAGCAGCTCTTCCGGGCCTGGGAGGAGGGCCTGGACTGGTGCAACGCGGG 
CTGGCTGCAGGATGCTACGGTGCAGTACCCCATCATGTTGCCCCGGCAGCCCTGCGGTGGCC 
CAGGCCTGGCACCTGGCGTGCGAAGCTACGGCCCCCGCCACCGCCGCCTGCACCGCTATGAT 
GTATTCTG CTT C GC TACTGC CCTCAAGGGGCGGGTGTACTAC CTGGAGCACCCTGAGAAG CT 
GACGCTGACAGAGGCAAGGGAGGCCTGCCAGGAAGATGATGCCACGATCGCCAAGGTGGGAC 
AGCTCTTTGCCGCCTGGAAGTTCCATGGCCTGGACCGCTGCGACGCTGGCTGGCTGGCAGAT 
GGCAGCGTCCGCTACCCTGTGGTTCACCCGCATCCTAACTGTGGGCCCCCAGAGCCTGGGGT 
CCGAAGCTTTGGCTTCCCCGACCCGCAGAGCCGCTTGTACGGTGTTTACTGCTACCGCCAGC 
ACTAGGACCTGGGGCCCTCCCCTGCCGCATTCCCTCACTGGCTGTGTATTTATTGAGTGGTT 
CGTTTTCCCTTGTGGGTTGGAGCCATTTTAACTGTTTTTATACTTCTC^TTTAAATTTTCT 
TTAAACATTTTTTTACTATTTTTTGTAAAGCAA^ 

GATGCCCCACTCCAGGAATCATGCTTGCTCCCCTGGGCCATTTGCGGTTTTGTGGGCTTCTG 
GAGGGTTCCCCGCCATCCAGGCTGGTCTCCCTCCCTTAAGGAGGTTGGTGCCCAGAGTGGGC 
GGTGGCCTGTCTAGAATGCCGCCGGGAGTCCGGGCATGGTGGGCACAGTTCTCCCTGCCCCT 
CAGCCTGGGGGAAGAAGAGGGCCTCGGGGGCCTCCGGAGCTGGGCTTTGGGCCTCTCCTGCC 
CACCTCTACTTCTCTGTGAAGCCGCTGACCCCAGTCTGCCCACTGAGGGGCTAGGGCTGGAA 
GCCAGTTCTAGGCTTCCAGGCGAAATCTGAGGGAAGGAAGAAACTCCCCTCCCCGTTCCCCT 
TCCCCTCTCGGTTCCAAAGAATCTGTTTTGTTGTCATTTGTTTCTCCTGTTTCCCTGTGTGG 
GGAGGGGCCCTCAGGTGTGTGTACTTTGGACAATAAATGGTGCTATGACTGCCTTCCGCCAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 78 

xss .DNA39423 

xsubunit 1 of l , 360 aa, l scop 
><MW: 40894, pi: 6.44, NX(S/T): 0 

MGLLL1VPLLLLPGSYGLPFYNGFYYSNSANDQNLGNGHGKDLLNGVKLWETPEETLFT 
YQGASVILPCRYRYEPALVSPRRVRVKWWKLSENGAPEKDVLVAIGLRHRS FGDYQGRVH 
LRQDKEHDVSLEIQDLRLEDYGRYRCEVIDGLEDESGLVELELRGWFPYQSPNGRYQFN 
FHEGQQVCAEQAAWASFEQLFRAWEEGLDWCNAGWLQDATVQYPIMLPRQPCGGPGLAP 
GVRSYGPRHRRLHRYDVFCFATALKGRVYYLEHPEKLTLTEAREACQEDDATIAKVGQLF 
AAWKFHGLDRCDAGWLADGSVRYPWHPHPNCGPPEPGVRSFGFPDPQSRLYGVYCYRQH 
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FIGURE 7Q 

GGAGAGCGGAGCGAAGCTGGATAACAGGGGACCG 
^<MET (trans=l-3 / dir=f, res=l} 

ATGATGTGGCGACCATCAGTTCTGCTGCTTCTGTTGCTACTGAGGCACGGGGCCCAGGGG 

AAGCCATCCCCAGACGCAGGCCCTCATGGCCAGGGGAGGGTGCACCAGGCGGCCCCCCTG 

AGCGACGCTCCCCATGATGACGCCCACGGGAACTTCCAGTACGACCATGAGGCTTTCCTG 

GGACGGGAAGTGGCCAAGGAATTCGACCAACTCACCCCAGAGGAAAGCCAGGCCCGTCTG 

GGGCGGATCGTGGACCGCATGGACCGCGCGGGGGACGGCGACGGCTGGGTGTCGCTGGCC 

GAGCTTCGCGCGTGGATCGCGCACACGCAGCAGCGGCACATACGGGACTCGGTGAGCGCG 

G C CTGGGACACGT ACGACACGGAC CGCGACGGGCGTGTGGGTTGGGAGGAGCTGCGCAAC 

GCCACCTATGGCCACTACGCGCCCGGTGAAGAATTTCATGACGTGGAGGATGCAGAGACC 

TACAAAAAGATGCTGGCTCGGGACGAGCGGCGTTTCCGGGTGGCCGACCAGGATGGGGAC 

TCGATGGCCACTCGAGAGGAGCTGACAGCCTTCCTGCACCCCGAGGAGTTCCCTCACATG 

CGGGACATCGTGATTGCTGAAACC CTGGAGGAC CTGGAC AGAAACAAAGATGG CTATGTC 

CAGGTGGAGGAGTACATCGCGGATCTGTACTCAGCCGAGCCTGGGGAGGAGGAGCCGGCG 

TGGGTGCAGACGGAGAGGCAGCAGTTCCGGGACTTCCGGGATCTGAACAAGGATGGGCAC 

CTGGATGGGAGTGAGGTGGGCCACTGGGTGCTGCCCCCTGCCCAGGACCAGCCCCTGGTG 

GAAGCCAACCACCTGCTGCACGAGAGCGACACGGACAAGGATGGGCGGCTGAGCAAAGCG 

GAAATCCTGGGTAATTGGAACATGTTTGTGGGCAGTCAGGCCACCAACTATGGCGAGGAC 

CTGACCCGGCACCACGATGAGCTGTGAGCACCGCGCACCTGCCACAGCCTCAGAGGCCCG 

CACAATGACCGGAGGAGGGGCCGCTGTGGTCTGGCCCCCTCCCTGTCCAGGCCCCGCAGG 

AGGCAGATGCAGTCCCAGGCATCCTCCTGCCCCTGGGCTCTCAGGGACCCCCTGGGTCGG 

CTTCTGTCCCTGTCACACCCCCAACCCCAGGGAGGGGCTGTCATAGTCCCAGAGGATAAG 

CAATACCTATTTCTGACTGAGTCTCCCAGCCCAGACCCAGGGACCCTTGGCCCCAAGCTC 

AGCTCTAAGAACCGCCCCAACCCCTCCAGCTCCAAATCTGAGCCTCCACCACATAGACTG 

AAACTCCCCTGGCCCCAGCCCTCTCCTGCCTGGCCTGGCCTGGGACACCTCCTCTCTGCC 

AGGAGGCAATAAAAGCCAGCGCCGGGACCTTGAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 80 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA40620 
xsubunit 1 of I, 328 aa r 0 stop 
><MW: 37493, pi: 4.77, NX<S/T): 1 

MMWRPSVLLLLLLLRHGAQGKPSPDAGPHGQGRVHQAAPLSDAPHDDAHGNFQYDHEAFL 
GREVAKEFDQLTPEESQARLGRIVDRMDRAGDGDGWSIJ^LRAWIAHTQQRHIRDSVSA 
AWDTYDTDRLGRVGWEELRNATYGHYAPGEEFHDVEDAETYKKMLARDERRFRVADQDGD 
S MATREEL TAFLHPEEF PHMRD I VI AETLEDLDRNKDGYVQ VEEY I ADL YS AE PGEE EPA 

WQTERQQFRDFRDLNKDGHLDGSEVGHWVLPPAQDQPLVEANHLLHESDTDKDGRLSKA 
E I LGNWNMFVGSQATNYGEDLTRHHDEL 
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FIGURE 81 

GGGGCCTTGCCTTCCGCACTCGGGCGCAGCCGGGTGGATCTCGAGCAGGTGCGGAGCCCC 

GGGCGGCGGGCGCGGGTGCGAGGGATCCCTGACGCCTCTGTCCCTGTTTCTTTGTCGCTC 

CCAGCCTGTCTGTCGTCGTTTTGGCGCCCCCGCCTCCCCGCGGTGCGGGGTTGCACACCG 

ATCCTGGGCTTCGCTCGATTTGCCGCCGAGGCGCCTCCCAGACCTAGAGGGGCGCTGGCC 

TGGAGCAGCGGGTCGTCTGTGTCCTCTCTCCTCTGCGCCGCGCCCGGGGATCCGAAGGGT 

GCGGGGCTCTGAGGAGGTGACGCGCGGGGCCTCCCGCACCCTGGCCTTGCCCGCATTCTC 

CCTCTCTCCCAGGTGTGAGCAGCCTATCAGTCACC 

><MET {trans=l-s, dir=f, res=*l} 

ATGTCCGCAGCCTGGATCCCGGCTCTCGGCCTCGGTGTGTGTCTGCTGCTGCTGCCGGGG 

CCCGCGGGCAGCGAGGGAGCCGCTCCCATTGCTATCACATGTTTTACCAGAGGCTTGGAC 

ATCAGGAAAGAGAAAGCAGATGTCCTCTGCCC^GGGGGCTGCCCTCTTGAGGAATTCTCT 

GTGTATGGGAACATAGTATATGCTTCTGTATCGAGCATATGTGGGGCTGCTGTCCACAGG 

GGAGTAATCAGCAACTCAGGGGGACCTGTACGAGTCTATAGCCTACCTGGTCGAGAAAAC 

TATTCCTCAGTAGATGCCAATGGCATCCAGTCTCAAATGCTTTCTAGATGGTCTGCTTCT 

TTCACAGTAACTAAAGGCAAAAGTAGTACACAGGAGGCCACAGGACAAGCAGTGTCCACA 

GCACATCCACCAACAGGTAAACGACTAAAGAAAACACCCGAGAAGAAAACTGGCAATAAA 

GATTGTAAAGCAGACATTGCATTTCTGATTGATGGAAGCTTTAATATTGGGCAGCGCCGA 

TTTAATTTACAGAAGAATTTTGTTGGAAAAGTGGCTCTAATGTTGGGAATTGGAACAGAA 

GGACCACATGTGGGCCTTGTTCAAGCCAGTGAACATCCCAAAATAGAATTTTACTTGAAA 

AACTTTACATCAGCCAAAGATGTTTTGTTTGCCATAAAGGAAGTAGGTTTCAGAGGGGGT 

AATTC CAATACAGGAAAAGCCTTGAAGCATACTGCTCAGAAATT CTT CACGGTAGATGCT 

GGAGTAAGAAAAGGGATCCCCAAAGTGGTGGTGGTATTTATTGATGGTTGGCCTTCTGAT 

GACATCGAGGAAGCAGGCATTGTGGCCAGAGAGTTTGGTGTCAATGTATTTATAGTTTCT 

GTGGCCAAGCCTATCCCTGAAGAACTGGGGATGGTTCAGGATGTCACATTTGTTGACAAG 

GCTGTCTGTCGGAATAATGGCTTCTTCTCTTACC^CATGCCCAACTGGTTTGGCACCACA 

AAATACGTAAAGCCTCTGGTACAGAAGCTGTGCACTCATGAACAAATGATGTGCAGCAAG 

ACCTGTTATAACTCAGTGAACATTGCCTTTCTAATTGATGGCTCCAGCAGTGTTGGAGAT 

AGCAATTTCCGCCTCATGCTTGAATTTGTTTCCAACATAGCCAAGACTTTTGAAATCTCG 

GACATTGGTpCCAAGATAGCTGCTGTACAGTTTACTTATGATCAGCGCACGGAGTTCAGT 

TTCACTGACTATAGCACCAAAGAGAATGTCCTAGCTGTCATCAGAAACATCCGCTATATG 

AGTGGTGGAACAGCTACTGGTGATGCCATTTCCTTCACTGTTAGAAATGTGTTTGGCCCT 

ATAAGGGAGAGCCCCAACAAGAACTTCCTAGTAATTGTCACAGATGGGCAGTCCTATGAT 

GATGTCCAAGGCCCTGCAGCTGCTGCACATGATGCAGGAATCACTATCTTCTCTGTTGGT 

GTGGCTTGGGCACCTCTGGATGACCTGAAAGATATGGCTTCTAAACCGAAGGAGTCTCAC 

G CTTT CTT CACAAGAGAGTTCACAGGATTAGAAC CAATTGTTTCTGATGTCATCAGAGG C 

ATTTGTAGAGATTTCTTAGAATCCCAGCAATAATGGTAACATTTTGACAACTGAAAGAAA 

AAGTACAAGGGGATCCAGTGTGTAAATTGTATTCTCATAATACTGAAATGCTTTAGCATA 

CTAGAATCAGATACAAAACTATTAAGTATGTCAACAGCCATTTAG 

TTTAAAGCCGCTGCCTTCTGGTTACAATTTACAGTGTACTTTGTTAAAAACACTGCT 

GCTTCATAATCATGGCTCTTAGAAACTCAGGAAAGAGGAGATAATGTGGATTAAAACCTT 

AAGAGTTCTAACCATGCCTACTAAATGTACAGATATGCAAATTCCATAGCTCAATAAAAG 

AATCTGATACTTAGACCAAAAAAAAAAA 
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FIGURE 82 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA40604 
xsubunic 1 of i, 550 aa, 0 stop 
><MW: 59483, pi: 8.34, NX(S/T): 2 

MSAAWIPALGLGVCLLLLPGPAGSEGAAPIAITCPTRGLDIRKEKADVLCPGGCPLEEFS 
VYGNIVYASVSSICGAAVHRGVISNSGGPVRVYSLPGRENYSSVDANGIQSQMLSRWSAS 
FTVTKGKSSTQEATGQAVSTAHPPTGKRLKKTPEKKTGNKDCKADIAFLIDGSFNIGQRR 
FNLQKNFVGKVALMLGIGTEGPHVGLVQASEHPKIEFYLKNFTSAKDVLFAIKEVGPRGG 
NS NTGKALKHTAQKF FTVDAGVRKG I PKWWF IDGWPSDDI EEAG I VARE FGVNVF I VS 

VAKP I PEELGMVQDVTFVDKAVO^GFFSYHMPNWFGTTKYVKPLVQiaCTHEQMMCSK 

TCYNSVNIAFLIDGSSSVGDSNFRLMLEFVSNIAKTFEISDIGAKIAAVQFTYDQRTEFS 

FTDYSTKENVLAVIRNIRYMSGGTATGDAISFTVRNVFGPIRESPNKNFLVIVTDGQSYD 

DVQGPAAAAHDAGITIFSVGVAWAPLDDLKDMASKPKESHAFFTREFTGLEPIVSDVIRG 
ICRDFLESQQ 
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FIGURE 83 

CGCCGCGCTCCCGCACCCGCGGCCCGCCCACCGCGCCGCTCCCGCATCTGCACCCGr&rr 

CCGGCGGCCTCCCGGCGGGAGCGAGCAGATCCAGTCCGGCCCGCAGCGCAACTCGGTCCA 
GTCGGGGCGGCGGCTGCGGGCGCAGAGCGGAG ^ai^GCAACTCGoTCCA 

><MET {trans=l-s, dir=f, res=l} 

gcatcatcagaagtgaacctggcaaacttacctcc^^^ 
GAC £ CGAAGGTTGGAAATA ^ 

aaccagactggacaaatggtcttttcagagacagttatcacatctgtgggagacgaa^ 
ggcagaaggagccacgagtgcatcatcgacgaggactgtgggcccagcmg^c^cag 
tttgccagcttccagtacacctgccagccatgcccmggccagaggatgctctccacctog 
gacagtgagtgctgtc^gaccagctgtgtgtctggggt^ctgcaccaaaatggccacc 
aggggcagcaatgggaccatctgtgacaaccagagggactgccagccggggctgtgctgt 
gccttccagagaggcctgctgttccctgtgtgcacacccctgcccgtggagggcgagctt 
tgccatgaccccgcc^gccggcttctggacctcatcacctggcsagctac^gcctgatgga 

GCCTTGGACCGATGCCCTTGTGCCAGTGGCCTCCTCTGCCAGCCCCAC^fiCCACAGCCTG 

^ GAGAGGTCCCCGATGAGTATG ^ GTT ^CAGCTTCATG<» 
C * GGAGGACCTGGAGAGG ^ 

GCCGCTGCACTGCTGGGAGGGGAAGAGATTTAGATCTGGACOVGGCTGTGGGTAGATGTG 
CAATAGAAATAGCTAATTTATTTCCCCAGIGTGTGTGCTTTAGGCGTGGGCTGACCAGGCT 
TCTTCCTACATCTTCTTCCCAGTAAGTTTCCCCTCTGGCTTGACAGCATGAGGTGTTGTG 
CATTTGTTCAGCTCCCCCAGGCTGTTCTCCAGGCTTCACAGTCTGGTGCTTGGGAGAGTC 
AGGCAGGGTTAAACTGCAGGAGCAGTTTGCCACCCCTGTCCAGATTATTGGCTGCTTTGC 
^CTACCAGTTGGCACACAGCCGTTTGTTCTACAT^^ 

CCCTGCTTTGCAAACATGAACCTGGCAAAAATGCAACAAATGAATTTTCGACGCAGTTCT 
TTCCATGGGCATAGGTAAGCTGTGCCTTCAGCTGTTGCAGATGAAATGTTCTGTTCACCC 
I^E A 3 TGTGmATTCATCCAG ^ GTGCTGCT ^ G CTCCTACCTCTGTGCCAGGGC 
AGCATTTTCATATCCAAGATCAATTCCCTCTCTCAGCACAGCCTGGGGAGGGGGTCATTG 
TTCTCCTCGTCCATCAGGGATCTCAGAGGCTCAGAGACTGCAA^ 

CACAGCTAGTGAAGACCAGAGCAGTTTCATCTGGTTGTGACTCTAAGCTCAGTGCTCTCT 

S^^!E A ^ C ^^ CAGCAG ^ C ^^^ GC ^CCAAAAGTGCTCCCCAAAAGGAAGGAGAATGG 

GATTTTTCTTGAGGCATGCACATCTGGAATTAAGGTCAAACTAATTCTCACATCCCTCTA 

AAAGT AAACTACTGTTAGGAACAG CAGTGTTCT CACAGTGTGGGGCAGCCGTC CTT CTAA 

I2 AAG ^ CAATGATA " GACACTGTCCCTC ^^CAGTTGCATTAGTAAC^ 

ATATGACTGAGCGTAGCATACAGGTTAACCTGCAGAAACAGTACTTAGGTAATTGTAGGG 

CGAGGATTATAAATGAAATTTGCAAAATCACTTAGCAGCAACTGAAGACAATTATCAACC 

ACGTGGAGAAAATCAAACCGAGCAGGGCTGTGTGAAACATGGTTGTAATATGCGACTGCG 

AACACTGAACTCTACGCCACTCCACAAATGATGTTTTCAGGTGTCATGGACTGTTGCCAC 

CATGTATTCATCCAGAGTTCTTAAAGTTTAAAGTTGCACATGATTGTATAAGCATGCTTT 

CTTTGAGTTTTAAATTATGTATAAACATAAGTTGCATTTAGAAATCAAGCATAAATCACT 

TCAACTGCAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 84 

MQRLGATLLCLLLAAAVPTAPAPAPTATSAPVKPGPALSYPQEEATLNEMFREVEELMED 
TQHKLRSAVEEMEAEEAAAKASSEVNIANLPPSYHNETNTDTKVGNNTIHVHREIHKITN 
NQTGQMVFSETVITSVGDEEGRRSHECI IDEDCGPSMYCQFASFQYTCQPCRGQRMLCTR 
DSECCGDQLCVWGHCTKMATRGSNGTICDNQRDCQPGLCCAFQRGLLFPVCTPLPVEGEL 
CHDPASRLLDLITWELEPDGALDRCPCASGLLCQPHSHSLVYVCKPTFVGSRDQDGEILL 
PREVPDEYEVGSFMEEVRQELEDLERSLTEEMALGEPAAAAAALLGGEEI 
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FICxIJRE 85A 

AAGGAGGCTGGGAGGAAAGAGGTAAGAAAGGTTAGAGAACCTACCTCACATCTCTCTGGGCT 

CAGAAGGACTCTGAAGATAACAATAATTTCAGCCCATCCACTCTCCTTCCCTCCCAAACACA 

CATGTGCATGTACACACACACATACACACACATACACCTTCCTCTCCTTCACTGAAGACTCA 

CAGTCACTCACTCTGTGAGCAGGTCATAGAAAAGGACACTAAAGCCTTAAGGACAGGCCTGG 

CCATTACCTCTGCAGCTCCTTTGGCTTGTTGAGTCAAAAAACATGGGAGGGGCCAGGCACGG 

TGACTCACACCTGTAATCCCAGCATTTTGGGAGACCGAGGTGAGCAGATCACTTGAGGTCAG 

GAGTTCGAGACCAGCCTGGCCAACATGGAGAAACCCCCATCTCTACTAAAAATACAAAAATT 

AGCCAGGAGTGGTGGCAGGTGCCTGTAATCCCAGCTACTCAGGTGGCTGAGCCAGGAGAATC 

GCTTGAATCCAGGAGGCGGAGGATGCAGTCAGCTGAGTGCACCGCTGCACTCCAGCCTGGGT 

GACAGAATGAGACTCTGTCTCAAACAAACAAACACGGGAGGAGGGGTAGATACTGCTTCTCT 

GCAACCTCCTTAACTCTGCATCCTCTTCTTCCAGGGCTGCCCCTGATGGGGCCTGGCAATGA 

CTGAGCAGGCCCAGCCCCAGAGGACAAGGAAGAGAAGGCATATTGAGGAGGGCAAGAAGTGA 

CGCCCGGTGTAGAATGACTGCCCTGGGAGGGTGGTTCCTTGGGCCCTGGCAGGGTTGCTGAC 

CCTTACCCTGCAAAACACAAAGAGCAGGACTCCAGACTCTCCTTGTGAATGGTCCCCTGCCC 

TGCAGCTCCACCATGAGGCTTCTCGTGGCCCCACTCTTGCTAGCTTGGGTGGCTGGTGCCAC 

TGCCACTGTGCCCGTGGTACCCTGGCATGTTCCCTGCCCCCCTCAGTGTGCCTGCCAGATCC 

GGCCCTGGTATACGCCCCGCTCGTCCTACCGCGAGGCTACCACTGTGGACTGCAATGACCTA 

TTCCTGACGGCAGTCCCCCCGGCACTCCCCGCAGGCACACAGACCCTGCTCCTGCAGAGCAA 

CAGCATTGTCCGTGTGGACCAGAGTGAGCTGGGCTACCTGGCCAATCTCACAGAGCTGGACC 

TGTCCCAGAACAGCTTTTCGGATGCCCGAGACTGTGATTTCCATGCCCTGCCCCAGCTGCTG 

AGCCTGCACCTAGAGGAGAACCAGCTGACCCGGCTGGAGGACCACAGCTTTGCAGGGCTGGC 

CAGCCTACAGGAACTCTATCTCAACCACAACCAGCTCTACCGCATCGCCCCCAGGGCCTTTT 

CTGGCCTCAGCAACTTGCTGCGGCTGCACCTCAACTCCAACCTCCTGAGGGCCATTGACAGC 

CGCTGGTTTGAAATGCTGCCCAACTTGGAGATACTCATGATTGGCGGCAACAAGGTAGATGC 

CATCCTGGACATGAACTTCCGGCCCCTGGCCAACCTGCGTAGCCTGGTGCTAGCAGGCATGA 

ACCTGCGGGAGATCTCCGACTATGCCCTGGAGGGGCTGCAAAGCCTGGAGAGCCTCTCCTTC 

TATGACAACCAGCTGGCCCGGGTGCCCAGGCGGGCACTGGAACAGGTGCCCGGGCTCAAGTT 

C C T AGAC CT CAAC AAGAACCCGCTCCAGCGGGTAGGGCCGGGGGACTTTGCCAACATGCTGC 

ACCTTAAGGAGCTGGGACTGAACAACATGGAGGAGCTGGTCTCCATCGACAAGTTTGCCCTG 

GTGAACCTCCCCGAGCTGACCAAGCTGGACATCACCAATAACCCACGGCTGTCCTTCATCCA 

CCCCCGCGCCTTCCACCACCTGCCCCAGATGGAGACCCTC^TGCTCAA<^a^CGCTCTCA 

GTGCCTTGCACCAGCAGACGGTGGAGTCCCTGCCCAACCTGCAGGAGGTAGGTCTCCACGGC 

AACCCCATCCGCTGTGACTGTGTCATCCGCTGGGCCAATGCCACGGGCACCCGTGTCCGCTT 

CATCGAGCCGCAATCCACCCTGTGTGCGGAGCCTCCGGACCTCCAGCGCCTCCCGGTCCGTG 

AGGTG C CCTT CCGGGAGATGACGGACCACTGTTTGCCCCTCATCTCCCCACGAAGCTTCCC C 

CCAAGCCTCCAGGTAGCCAGTGGAGAGAGCATGGTGCTGCATTGCCGGGCACTGGCCGAACC 

CGAACCCGAGATCTACTGGGTCACTCCAGCTGGGCTTCGACTGACACCTGCCCATGCAGGCA 

GGAGGTACCGGGTGTACCCCGAGGGGACCCTGGAGCTGCGGAGGGTGACAGCAGAAGAGGCA 

GGGCTATACACCTGTGTGGCCCAGAACCTGGTGGGGGCTGACACTAAGACGGTTAGTGTGGT 

TGTGGGCCGTGCTCTCCTCCAGCCAGGCAGGGACGAAGGACAGGGGCTGGAGCTCCGGGTGC 

AGGAGACCCACCCCTATCACATCCTGCTATCTTGGGTCACCCCACCCAACACAGTGTCCACC 

AACCTCACCTGGTCCAGTGCCTCCTCCCTCCGGGGCCAGGGGGCCACAGCTCTGGCCCGCCT 

GCCTCGGGGAACCCACAGCTACAACATTACCCGCCTCCTTCAGGCCACGGAGTACTGGGCCT 

GCCTGCAAGTGGCCTTTGCTGATGCCCACACCCAGTTGGCTTGTGTATGGGCCAGGACCAAA 

GAGGCCACTTCTTGCCACAGAGCCTTAGGGGATCGTCCTGGGCTCATTGCCATCCTGGCTCT 

CGCTGTCCTTCTCCTGGCAGCTGGGCTAGCGGCCCACCTTGGCACAGGCCAACCCAGGAAGG 

GTGTGGGTGGGAGGCGGCCTCTCCCTCCAGCGTGGGCITTCTGGGGCTGGAGTGCCCCITCT 

GTCCGGGTTGTGTCTGCTCCCCTCGTCCTGCCCTGGAATCCAGGGAGGAAGCTGCCCAGATC 

CTCAGAAGGGGAGACACTGTTGCCACCATTGTCTCAAAATTCTTGAAGCTCAGCCTGTTCTC 

AGCAGTAGAGAAATCACTAGGACTACTTTTTACCAAAAGAGAAGCAGTCTGGGCCAGATGCC 

CTGCCAGGAAAGGGACATGGACCCACGTGCTTGAGGCCTGGCAGCTGGGCCAAGACAGATGG 

GGCTTTGTGGCCCTGGGGGTGCTTCTGCAGCCTTGAAAAAGTTGCCCTTACCTCCTAGGGTC 

ACCTCTGCTGCCATTCTGAGGAACATCTCCAAGGAACAGGAGGGACTTTGGCTAGAGCCTCC 
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FTOIJRE 85B 

TGCCTCCCCATCTTCTCTCTGCCCAGAGGCTCCTGGGCCTGGCTTGGCTGTCCCCTACCTGT 
GTCCCCGGGCTGCACCCCTTCCTCTTCTCTTTCTCTGTACAGTCTCAGTTGCTTGCTCTTGT 
GCCTCCTGGGCAAGGGCTGAAGGAGGCCACTCCATCTCACCTCGGGGGGCTGCCCTCAATGT 
GGGAGTGACCCCAGCCAGATCTGAAGGACATTTGGGAGAGGGATGCCCAGGAACGCCTCATC 
TCAGCAGCCTGGGCTCGGCATTCCGAAGCTGACTTTCTATAGGCAATTTTGTACCTTTGTGG 
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FIGURE 86 

MRLLVAPLLLAWVAGATATVPWPWHVPCPPQCACQIRPWYTPRSSYREATTVDCNDLF 
1TAVP PALPAGTQTLLLQSNS I VRVDQSELGYLANLTELDLSQNS FSDARDCDFHALPQ 
LLSLHLEENQLTRLEDHSFAGLASLQELYLNHNQLYRIAPRAFSGLSNLLRLHLNSNLL 
RAI DS RWFEML PNLE I LM I GGNKVDAI LDMNFRPLANLRSLVLAGMNLRE I S DYALEGL 

QSLESLSFYDNQLARVPRRALEQVPGLKFLDLNKNPLQRVGPGDFANMLHLKELGLNNM 
EELVSIDKFALVNLPELTKLDITNNPRLSFIHPRAFHHLPQMETLMLNNNALSALHQQT 
VESLPNLQEVGLHGNPIRCDCVIRWANATGTRVRFIEPQSTLCAEPPDLQRLPVREVPF 
REMTDHCLPLISPRSFPPSLQVASGESMVLHCRALAEPEPEIYWVTPAGLRLTPAHAGR 
RYRVYPEGTLELRRVTAEEAGLYTCVAQNLVGADTKTVSVWGRALLQPGRDEGQGLEL 
RVQETHPYHILLSWVTPPNTVSTNLTWSSASSLRGQGATALARLPRGTHSYNITRLLQA 
TEYWACLQVAFADAHTQLACWARTKEATSCHRALGDRPGLIAILALAVLLLAAGLAAH 

LGTGQPRKGVGGRRPLPPAWAFWGWSAPSVRWSAPLVLPWNPGRKLPRSSEGETLLPP 

LSQNS 
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FIGURE 87 A 

GCAAGCCAAGGCGCTGTTTGAGAAGGTGAAGAAGTTCCGGACCCATGTGGAGGAGGGGGA 

CATTGTGTACCGCCTCTAC 

><MET (:rans=l-s f dir=f, res=l}> . 

ATGCGGCAGACCATCATCAAGGTGATCAAGTTCATCCTCATCATCTGCTACA^CGTCTAC 
TACGTGCACAACATCAAGTTCGACGTGGACTGCACCGTGGACATTGAGAGCCTGACGGGC 
TACCGCACCTACCGCTGTGCCCACCCCCTGGCCACACTCTTCAAGATCCTGGCGTCCTTC 
TACATCAGCCTAGTCATCTTCTACGGCCTCATCTGCATGTACACACTGTGGTGGATGCTA 
CGGCGCTCCCTCAAGAAGTACTCGTTTGAGTCGATCCGTGAGGAGAGCAGCTACAGCGAC 
ATCCCCGACGTCAAGAACGACTTCGCCTTCATGCTGCACCTCATTGACCAATACGACCCG 
CTCTACTCCAAGCGCTTCGCCGTCTTCCTGTCGGAGGTGAGTGAGAACAAGCTGCGGCAG 
CTGAACCTCAACAACGAGTGGACGCTGGACAAGCTCCGGCAGCGGCTCACCAAGAACGCG 
"CAGGACAAGCTGGAGCTGCACCTGTTCATGCTCAGTGGCATCCCTGACACTGTGTTTGAC 
CTGGTGGAGCTGGAGGTCCTCAAGCTGGAGCTGATCCCCGACGTGACCATCCCGCCCAGC 
ATTGCCCAGCTCACGGGCCTCAAGGAGCTGTGGCTCTACCACACAGCGGCCAAGATTGAA 
GCGCCTGCGCTGGCCTTCCTGCGCGAGAACCTGCGGGCGCTGCACATCAAGTTCACCGAC 
ATCAAGGAGATCCCGCTGTGGATCTATAGCCTGAAGACACTGGAGGAGCTGCACCTGACG 
GGCAACCTGAGCGCGGAGAACAACCGCTACATCGTCATCGACGGGCTGCGGGAGCTCAAA 
CGCCTCAAGGTGCTGCGGCTCAAGAGCAACCTAAGCAAGCTGCCACAGGTGGTCACAGAT 
GTGGGCGTGCACCTGCAGAAGCTGTCCATCAACAATGAGGGCACCAAGCTCATCGTCCTC 
AACAGCCTCAAGAAGATGGCGAACCTGACTGAGCTGGAGCTGATCCGCTGCGACCTGGAG 
CGCATCCCCCACTCCATCTTCAGCCTCCACAACCTGCAGGAGATTGACCTCAAGGACAAC 
AACCTCAAGACCATCGAGGAGATCATCAGCTTCCAGCACCTGCACCGCCTCACCTGCCTT 
AAGCTGTGGTACAACCACATCGCCTACATCCCCATCCAGATCGGCAACCTCACCAACCTG 
GAGCGCCTCTACCTGAACCGCAACAAGATCGAGAAGATCCCCACCCAGCTCTTCTACTGC 
CGCAAGCTGCGCTACCTGGACCTCAGCCACAACAACCTGACCTTCCTCCCTGCCGACATC 
GGCCTCCTGCAGAACCTCCAGAACCTAGCCATCACGGCCAACCGGATCGAGACGCTCCCT 
CCGGAGCTCTTCCAGTGCCGGAAGCTGCGGGCCCTGCACCTGGGCAACAACGTGCTGCAG 
T CACTGCC CTCCAGGGTGGGCGAGCTGACCAAC CTGACGCAGATCGAGCTGCGGGG CAAC 
CGGCTGGAGTGCCTGCCTGTGGAGCTGGGCGAGTGCCCACTGCTCAAGCGCAGCGGCTTG 
GTGGTGGAGGAGGACCTGTTCAACACACTGCCACCCGAGGTGAAGGAGCGGCTGTGGAGG 
GCTGACAAGGAGCAGGCCTGAGCGAGGCCGGCCCAGCACAGCAAGCAGCAGGACCGCTGC 
CCAGTCCTCAGGCCCGGAGGGGCAGGCCTAGCTTCTCCCAGAACTCCCGGACAGCCAGGA 
CAGCCTCGCGGCTGGGCAGGAGCCTGGGGCCGCTTGTGAGTCAGGCCAGAGCGAGAGGAC 
AGTATCTGTGGGGCTGGCCCCTTTTCTCCCTCTGAGACTCACGTCCCCCAGGGCAAGTGC 
TTGTGGAGGAGAGCAAGTCTCAAGAGCGCAGTATTTGGATAATCAGGGTCTCCTCCCTGG 
AGGCCAGCTCTGCCCCAGGGGCTGAGCTGCCACCAGAGGTCCTGGGACCCTCACTTTAGT 
TCTTGGTATTTATTTTTCTCCATCTCCCACCTCCTTCATCCAGATAACTTATACATTCCC 
AAGAAAGTTCAGCCCAGATGGAAGGTGTTCAGGGAAAGGTGGGCTGCCTTTTCCCCTTGT 
CCTTATTTAGCGATGCCGCCGGGCATTTAACACCCACCTGGACTTCAGCAGAGTGGTCCG 
GGGCGAACCAGCCATGGGACGGTCACCCAGCAGTGCCGGGCTGGGCTCTGCGGTGCGGTC 
CACGGGAGAGCAGGCCTCCAGCTGGAAAGGCCAGGCCTGGAGCTTGCCTCTTCAGTTTTT 
GTGGCAGTTTTAGTTTTTTGTTrTTriTTTTTTTAATCAAAAAACAATTTTTTTTAAAAA 
AAAG CTTTG AAAATGGATGGTTTGGGT ATTAAAAAGAAAAAAAAAACTT AAAAAAAAAAA 
GACACTAACGGCCAGTGAGTTGGAGTCTCAGGGCAGGGTGGCAGTTTCCCTTGAGCAAAG 
CAGCCAGACGTTGAACTGTGTTTCCTTTCCCTGGGCGCAGGGTGCAGGGTGTCTTCCGGA 
TCTGGTGTGACCTTGGTCCAGGAGTTCTATTTGTTCCTGGGGAGGGAGGTTTTTTTGTTT 
GTTTTTTGGGTTTTTTTGGTGTCTTGTTTTCTTTCTCCTCCATGTGTCTTGGCAGGCACT 
CATTTCTGTGGCTGTCGGCCAGAGGGAATGTTCTGGAGCTGCCAAGGAGGGAGGAGACTC 
GGGTTGGCTAATCCCCGGATGAACGGTGCTCCATTCGCACCTCCCCTCCTCGTGCCTGGC 
CTGCCTCTCCACGCACAGTGTTAAGGAGCCAAGAGGAGCCACTTCGCCCAGACTTTGTTT 
CCCCACCTCCTGCGGCATGGGTGTGTCCAGTGCCACCGCTGGCCTCCGCTGCTTCCATCA 
GCCCTGTCGCCACCTGGTCCTTCATGAAGAGCAGACACTTAGAGGCTGGTCGGGAATGGG 
GAGGTCGCCCCTGGGAGGGCAGGCGTTGGTTCCAAGCCGGTTCCCGTCCCTGGCGCCTGG 
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FIGURE 87B 

AGTGCACACAGCCCAGTCGGCACCTGGTGGCTGGAAGCCAACCTGCTTTAGATCACTCGG 
GTCCCCACCTTAGAAGGGTCCCCGCCTTAGATCAATCACGTGGACACTAAGGCACGTTTT 
AGAGTCTCTTGTCTTAATGATTATGTCCATCCGTCTGTCCGTCCATTTGTGTTTTCTGCG 
TCGTGTCATTGGATATAATCCTCAGAAATAATGCACACTAGCCTCTGACAACCATGAAGC 
AAAAATCCGTTACATGTGGGTCTGAACTTGTAGACTCGGTCACAGTATCAAATAAAATCT 
ATAACAGAAAAAAAAAAAAAAA 
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FIGURE 88 

x/usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA3 5673 
xsubunit 1 of l, 546 aa, 0 scop 
><MW: 63742, pi: 8.62, NX(S/T): 6 

MRQTI I KV I KF I LI I CYTVYYVHN I KFDVDCTVD I ESLTGYRTYRCAHPLATLFKI LASF 
YISLVIFYGLICMYTLWWMLRRSLKKYSFESIREESSYSDIPDVKNDFAFMLHLIDQYDP 
LYSKRFAVFLSEVSENKLRQLNLNNEWTLDKLRQRLTKNAQDKLELHLFMLSGIPDTVFD 
LVELEVLKLELIPDVTIPPSIAQLTGLKELWLYHTAAKIEAPALAFLRENLRALHIKFTD 
I KE I P LW I YSLKTLEELHLTGNLSAENNRY I V I DGLRELKRLKVLRLKSNLSKLPQWTD 
VGVHLQKLSINNEGTKLIVLNSLKKMANLTELELIRCDLERIPHSIFSLHNLQEIDLKDN 
NLKTIEE 1 1 SFQHLHRLTCLKLWYNHIAYI P IQIGNLTNLERLYLNRNKIEKI PTQLFYC 
RKLRYLDLSHIraLTFLPADIGLLQNLQNIJ^ITANRIETLPPELFQCRKLRAIi^LGN^^^ 
SLPSRVGELTNLTQIELRGNRLECLPVELGECPLLKRSGLWEEDLFNTLPPEVKERLWR 
ADKEQA 



9i / 128 



WO 99/14328 



PCT/US98/I9330 



FIGURE 89 

GCCTGTTGCTGATGCTGCCGTGCGGTACTTGTC 
><MET {trans=l-s, dir=f ( res=i) 

ATGGAGCTGGCACTGCGGCGCTCTCCCGTCCCGCGGTGGTTGCTGCTGCTGCCGCTGCTG 

CTGGGCCTGAACGCAGGAGCTGTCATTGACTGGCCCACAGAGGAGGGCAAGGAAGTATGG 

GATTATGTGACGGTCCGCAAGGATGCCTACATGTTCTGGTGGCTCTATTATGCCACCAAC 

TCCTGCAAGAACTTCTCAGAACTGCCCCTGGTCATGTGGCTTCAGGGCGGTCCAGGCGGT 

TCTAGCACTGGATTTGGAAACTTTGAGGAAATTGGGCCCCTTGACAGTGATCTCAAACCA 

CGGAAAACCACCTGGCTCCAGGCTGCCAGTCTCCTATTTGTGGATAATCCCGTGGGCACT 

GGGTTCAGTTATGTGAATGGTAGTGGTGCCTATGCCAAGGACCTGGCTATGGTGGCTTCA 

GACATGATGGTTCTCCTGAAGACCTTCTTCAGTTGCCACAAAGAATTCCAGACAGTTCCA 

TTCTACATTTTCTCAGAGTCCTATGGAGGAAAAATGGCAGCTGGCATTGGTCTAGAGCTT 

TATAAGGCCATTCAGCGAGGGACCATCAAGTGCAACTTTGCGGGGGTTGCCTTGGGTGAT 

TCCTGGATCTCCCCTGTTGATTCGGTGCTCTCCTGGGGACCTTACCTGTACAGCATGTCT 

CTT CT CGAAGACAAAGGT CTGGCAGAGGTGTCTAAGGTTGCAGAGCAAGTACTGAATGCC 

GTAAATAAGGGGCTCTACAGAGAGGCCACAGAGCTGTGGGGGAAAGCAGAAATGATCATT 

GAACAGAACACAGATGGGGTGAACTTCTATAACATCTTAACTAAAAGCACTCCCACGTCT 

ACAATGGAGTCGAGTCTAGAATTCACACAGAGCCACCTAGTTTGTCTTTGTCAGCGCCAC 

GTGAGACACCTACAACGAGATGCCTTAAGCCAGCTCATGAATGGCCCCATCAGAAAGAAG 

CTCAAAATTATTCCTGAGGATCAATCCTGGGGAGGCCAGGCTACCAACGTCTTTGTGAAC 

ATGGAGGAGGACTTCATGAAGCCAGTCATTAGCATTGTGGACGAGTTGCTGGAGGCAGGG 

ATCAACGTGACGGTGTATAATGGACAGCTGGATCTCATCGTAGATACCATGGGTCAGGAG 

GCCTGGGTGCGGAAACTGAAGTGGCCAGAACTGCCTAAATTCAGTCAGCTGAAGTGGAAG 

GCCCTGTACAGTGACCCTAAATCTTTGGAAACATCTGCTTTTGTCAAGTCCTACAAGAAC 

CTTGC TT T CT AC TGGATTCTGAAAG CTGGT CATATGGTT C CTT CTGAC CAAGGGG ACATG 

GCTCTGAAGATGATGAGACTGGTGACTCAGCAAGAATAGGATGGATGGGGCTGGAGATGA 

GCTGGTTTGGCCTTGGGGCACAGAGCTGAGCTGAGGCCGCTGAAGCTGTAGGAAGCGCCA 

TTCTTCCCTGTATCTAACTGGGGCTGTGATCAAGAAGGTTCTGACCAGCTTCTGCAGAGG 

ATAAAATCATTGTCTCTGGAGGCAATTTGGAAATTATTTCTGCTTCTTAAAAAAACCTAA 

GATTTTTTAAAAAATTGATTTGTTTTGATCAAAATAAAGGATGATAATAGATATTAA 



92 / 128 



WO 99/14328 



PCT/US98/ 19330 



FIGURE 9n 

><signal peptide> 

MELALRRSPVPRWLLLLPLLLGLNA 
><start mature protein> 
GAVTDWPTEEGKEVW 
xhomology to peptidases 40-end> 
DYVTVRKDAYMFWWLYYATNSCK 
xpotential N-glycosylation site> 

NFSELPLVMWLQGGPGGSSTGFGNFEEIGPU5SDUO>RKTTWLQAASLLFVDNPVGT 
GFSYV 

xpotential N-glycosylation site> 

NGSGAYAKDLAMVASDMMYLLKTFFSCHKEFQTVPFYIFSESYGGKMAAGIGLELY 

KA1QRGTIKCNFAGVALGDSWISPVDSVLSWGPYLYSMSLLEDKGLAEVSKVAEQVL 

NAVNKGLYREATELWGKAEMIIEQNTDGVNFYNILTKSTPTSTMESS^ 

CQRITVTIHLQRDALSQLMNGPIRKKLKIIPEDQSWG 

DELLEAGI 

xpotential N-glycosylation site> 

NVTVYNGQLDLIVDTMGQEAWVRKIJCWPEIJKFSQLKWKALYSDPKSLETSAFVKS 
YKNLAF YWILKAGHMVP SDQGDMALKMMRLVTQQE 
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FIGURE 91 

GGCCGCGGGAGAGGAGGCC 

><MET {trans=l-s, dir=f, res=l} 

ATGGGCGCGCGCGGGGCGCTGCTGCTGGCGCTGCTGCTGGCTCGGGCTGGACTCAGGAAG 
CCGGAGTCGCAGGAGGCGGCGCCGTTATCAGGACCATGCGGCCGACGGGTCATCACGTCG 
CGCATCGTGGGTGGAGAGGACGCCGAACTCGGGCGTTGGCCGTGGCAGGGGAGCCTGCGC 
CTGTGGGATTCCCACGTATGCGGAGTGAGCCTGCTCAGCCACCGCTGGGCACTCACGGCG 
GCGCACTGCTTTGAAACCTATAGTGACCTTAGTGATCCCTCCGGGTGGATGGTCCAGTTT 
GGCCAGCTGACTTCCATGCCATCCTTCTGGAGCCTGCAGGCCTACTACACCCGTTACTTC 
GTATCGAATATCTATCTGAGCCCTCGCTACCTGGGGAATTCACCCTATGACATTGCCTTG 
GTGAAGCTGTCTGCACCTGTCACCTACACTAAACACATCCAGCCCATCTGTCTCCAGGCC 
T C CAC ATTTGAGTTTGAGAACCGGACAGACTGCTGGGTGACTGGCTGGGGGTACATCAAA 
GAGGATGAGGCACTGCCATCTCCCCACACCCTCCAGGAAGTTCAGGTCGCCATCATAAAC 
AACTCTATGTGCAACCACCTCTTCCTCAAGTACAGTTTCCGCAAGGACATCTTTGGAGAC 
ATGGTTTGTGCTGGCAACGCCCAAGGCGGGAAGGATGCCTGCTTCGGTGACTCAGGTGGA 
CCCTTGGCCTGTAACAAGAATGGACTGTGGTATCAGATTGGAGTCGTGAGCTGGGGAGTG 
GGCTGTGGTCGGCCCAATCGGCCCGGTGTCTACACCAATATCAGCCACCACTTTGAGTGG 
AT C CAGAAGCTGATGGCCCAGAGTGGCATGTCCCAGC CAGACCCCTCCTGGC CACTACTC 
TTTTTCCCTCTTCTCTGGGCTCTCCCACTCCTGGGGCCGGTCTGAGCCTACCTGAGCCCA 
TGCAGCCTGGGGCCACTGCCAAGTCAGGCCCTGGTTCTCTTCTGTCTTGTTTGGTAATAA 
ACACATTCCAGTTGATGCCTTGCAGGGCATTCTTCAAAAAAAAAAAAAAAAAAAAAAA^ 
A 



94 / 128 



WO 99/(4328 



PCT/US98/I9330 



FIGURE 92 

><signal peptide> 

MGARGALLLALLLARAGL 
x start mature protein> 

RKPESQEAAPLSGPCGRRVITSRIVG^ 

><Serine proteases, trypsin family, histidine active site LTAAHC'> 

LTAAHCFETYSDLSDPSGWNfVQFGQLTSMPSFWSLQAYYTRYFVSNIYLSPRYLGNS 

PYDIALVKLSAPVTYTKHIQPICLQASTFEFE 

xpotential N-giycosylation site> 

NRTDCWVTGWGYDCEDEALPSPHTLQEVQVAn 

xpotential N-giycosylation site> 

^SMCNHLFLKYSFRKDIFGDMVCAGNAQGGKDACFGDSGGPLAC>^ 

WSWGVGCGRPNRPGVYT 

xpotential N-glycosylation site> 

Nl SHHFE WIQKLMAQ S GMS QPDP S WPLLFFPLLW ALPLLGP V 
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FIGURE 93 

CCCACGCGTCCGCGGACGCGTGGGAAGGGCAGA 
<MET (trans=l-s, dir=f, res=l} 

ATGGGACTCCAAGCCTGCCTCCTAGGGCTCTTTGCCCTCATCCTCTCTGGCAAATGCAGT 

TACAGCCCGGAGCCCGACCAGCGGAGGACGCTGCCCCCAGGCTGGGTGTCCCTGGGCCGT 

GCGGACCCTGAGGAAGAGCTGAGTCTCACCTTTGCCCTGAGACAGCAGAATGTGGAAAGA 

CTCTCGGAGCTGGTGCAGGCTGTGTCGGATCCCAGCTCTCCTCAATACGGAAAATACCTG 

ACCCTAGAGAATGTGGCTGATCTGGTGAGGCCATCCCCACTGACCCTCCACACGGTGCAA 

AAATGGCTCTTGGCAGCCGGAGCCCAGAAGTGCCATTCTGTGATCACACAGGACTTTCTG 

ACTTGCTGGCTGAGCATCCGACAAGCAGAGCTGCTGCTCCCTGGGGCTGAGTTTCATCAC 

TATGTGGGAGGACCTACGGAAACCCATGTTGTAAGGTCCCCACATCCCTACCAGCTTCCA 

CAGGCCTTGGCCCCCCATGTGGACTTTGTGGGGGGACTGCACCGTTTTCCCCCAACATCA 

TCCCTGAGGCAACGTCCTGAGCCGCAGGTGACAGGGACTGTAGGCCTGCATCTGGGGGTA 

ACCCCCTCTGTGATCCGTAAGCGATACAACTTGACCTCACAAGACGTGGGCTCTGGCACC 

AG C AATAACAG CCAAGC CTGTGCC CAGTTCCTGGAGCAGTATTTCCATGACTCAGACCTG 

GCTCAGTTCATGCGCCTCTTCGGTGGCAACTTTGCACATCAGGCATCAGTAGCCCGTGTG 

GTTGGACAACAGGGCCGGGGCCGGGCCGGGATTGAGGCCAGTCTAGATGTGCAGTACCTG 

ATGAGTGCTGGTGCCAACATCTCCACCTGGGTCTACAGTAGCCCTGGCCGGCATGAGGGA 

CAGGAGCCCTTCCTGCAGTGGCTCATGCTGCTCAGTAATGAGTCAGCCCTGCCACATGTG 

CATACTGTGAGCTATGGAGATGATGAGGACTCCCTCAGCAGCGCCTACATCCAGCGGGTC 

AACACTGAGCTCATGAAGGCTGCCGCTCGGGGTCTCACCCTGCTCTTCGCCTCAGGTGAC 

AGTGGGGCCGGGTGTTGGTCTGTCTCTGGAAGACACCAGTTCCGCCCTACCTTCCCTGCC 

TCCAGCCCCTATGTCACCACAGTGGGAGGCACATCCTTCCAGGAACCTTTCCTCATCACA 

AATGAAATTGTTGACTATATCAGTGGTGGTGGCTTCAGCAATGTGTTCCCACGGCCTTCA 

TAC CAGGAGGAAGCTGTAACGAAGTTCCTGAGCTCTAGCC CCCACCTGCCACCATCCAGT 

TACTTCAATGCCAGTGGCCGTGCCTACCCAGATGTGGCTGCACTTTCTGATGGCTACTGG 

GTGGTCAGCAACAGAGTGCCCATTCCATGGGTGTCCGGAACCTCGGCCTCTACTCCAGTG 

TTTGGGGGGATCCTATCCTTGATCAATGAGCACAGGATCCTTAGTGGCCGCCCCCCTCTT 

GGCTTTCTCAACCCAAGGCTCTACCAGCAGCATGGGGCAGGTCTCTTTGATGTAACCCGT 

GGCTGCCATGAGTCCTGTCTGGATGAAGAGGTAGAGGGCCAGGGTTTCTGCTCTGGTCCT 

GGCTGGGATCCTGTAACAGGCTGGGGAACACCAACTTCCCAGCTTTGCTGAAGACTCTAC 

TCAACCCCTGACCCTTTCCTATCAGGAGAGATGGCTTGTCCCCTGCCCTGAAGCTGGCAG 

TTCAGTCCCTTATTCTGCCCTGTTGGAAGCCCTGCTGAACCCTCAACTATTGACTGCTGC 

AGACAGCTTATCTCCCTAACCCTGAAATGCTGTGAGCTTGACTTGACTCCCAACCCTACC 

ATGCTCCATCATACTCAGGTCTCCCTACTCCTGCCTTAGATTCCTCAATAAGATGCTGTA 

ACTAGCATTTTTTGAATGCCTCTCCCTCCGCATCTCATCTTTCTCTTTTCAATCAGGCTT 

TTCCAAAGGGTTGTATACAGACTCTGTGCACTATTTCACTTGATATTCATTCCCCAATTC 

ACTGCAAGGAGACCTCTACTGTCACCGTTTACTCTTTCCTACCCTGACATCCAGAAACAA 

TGGCCTCCAGTGCATACTTCTCAATCTTTGCTTTATGGCCTTTCCATCATAGTTGCCCAC 

TCCCTCTCCTTACTTAGCTTCCAGGTCTTAACTTCTCTGACTACTCTTGTCZTTCCTCTCT 

CATCAATTTCTGCTTCTTCATGGAATGCTGACCTTCATTGCTCCATTTGTAGATTTT 

TCTTCTCAGTTTACTCATTGTCCCCTGGAACAAATCACTGACATCTACAACCATTACCAT 

CTCACTAAATAAGACTTTCTATCCAATAATGATTGATACCTCAAATGTAAAAAA 
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FIGURE 94 

><signal peptide> 
MGLQACLLGLFALILS 
><start mature protein> 

GKCSYSPEPDQRRTLPPGWVSLGRADPEEELSLTFALRQQNVERLSELVQAVSDPSSP 

QYGKYLTLENVADLVRPSPLTLHTVQKWLLAAGAQKCHSVITQDFLTCWLSIRQAEL 

LLPGAEFHHYVGGPTETHVVRSPHPYQLPQALAPHVDFVGGLHRFPPTSSLRQRPEPQ 
VTGTVGLHLGVTPSVIRKRY 

xpotential N-glycosylation site> 

NLTSQDVGSGTS 

xpotential N-glycosylation site> 

NNSQACAQFLEQYFHDSDLAQFMRLFGGNFAHQASVARWGQQGRGRAGIEASLDV 
QYLMSAGA 

xpotential N-glycosylation site> 
NISTWVYSSPGRHEGQEPFLQWLMLLS 
xpotential N-glycosylation site> 

NESALPHVHTVSYGDDEDSLSSAYIQRVNreLMKAAARGLTIXFASGDSGAGOVSV 

GRHQFRPTFP AS SP YVTTVGGTSFQEPFLITNEI VD YISGGGF SNVFPRP S YQEE AVTKF 

LSSSPHLPPSSYF 

xpotential N-glycosylation site> 

NASGRAYPDVAALSDGYWWSNRVPIPWVSGTSASTPVFGGILSLINEHRILSGRPPL 
GFLNPRLYQQHGAGLFDVTRGCHESCLDEEVEGQGFCSGPGWDPVTGWGTPTSQLC 
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FIGURE 95 

GCCGCGCGCTCTCTCCCGGCGCCCACACCTGTCTGAGCGGCGCAGCGAGCCGCGGCCCGG 

GCGGGCTGCTCGGCGCGGAACAGTGCTCGGC 

><MET {trans=l-s, dir=f, res=l}> 

ATGGCAGGGATTCCAGGGCTCCTCTTCCTTCTCTTCTTTCTGCTCTGTGCTGTTGGGCAA 
GTGAGCCCTTACAGTGCCCCCTGGAAACCCACTTGGCCTGCATACCGCCTCCCTGTCGTC 
TTG C CCCAGTCT ACC CT CAATTTAG C CAAGC CAGACTTTGGAG CCGAAGCCAAATTAGAA 
GTATCTTCTTCATGTGGACCCCAGTGTCATAAGGGAACTCCACTGCCCACTTACGAAGAG 
GCCAAGCAATATCTGTCTTATGAAACGCTCTATGC 

GTGGGCATCTACATCCTCAGCAGTAGTGGAGATGGGGCCCAACACCGAGACTCAGGGTCT 

TC AGGAAAGTCT CGAAGGAAGCGGCAGATTT ATGGCTATGACAGCAGGTT CAGCATTTTT 

GGGAAGGACTTCCTGCTCAACTACCCTTTCTCAACATCAGTGAAGTTATCCACGGGCTGC 

ACCGGCACCCTGGTGGCAGAGAAGCATGTCCTCACAGCTGCCCACTGCATACACGATGGA 

AAAACCTATGTGAAAGGAACCCAGAAGCTTCGAGTGGGCTTCCTAAAGCCCAAGTTTAAA 

GATGGTGGTCGAGGGGCCAACGACTCCACTTCAGCCATGCCCGAGCAGATGAAATTTCAG 

TGGATCCGGGTGAAACGCACCCATGTGCCCAAGGGTTGGATCAAGGGCAATGCCAATGAC 

ATCGGCATGGATTATGATTATGCCCTCCTGGAACTCAAAAAGCCCCACAAGAGAAAATTT 

ATGAAGATTGGGGTGAGCCCTCCTGCTAAGCAGCTGCCAGGGGGCAGAATTCACTTCTCT 

GGTTATGACAATGACCGACCAGGCAATTTGGTGTATCGCTTCTGTGACGTCAAAGACGAG 

ACCTATGACTTGCTCTACCAGCAATGCGATGCCCAGCCAGGGGCCAGCGGGTCTGGGGTC 

TATGTGAGGATGTGGAAGAGACAGCAGCAGAAGTGGGAGCGAAAAATTATTGGCATTTTT 

TCAGGGCACCAGTGGGTGGACATGAATGGTTCCCCACAGGATTTCAACGTGGCTGTCAGA 

ATCACTCCTCTCAAATATGCCCAGATTTGCTATTGGATTAAAGGAAACTACCTGGATTGT 

AGGGAGGGGTGACACAGTGTTCCCTCCTGGCAGCAATTAAGGGTCTTCATGTTCTTATTT 

TAGGAGAGGCCAAATTGTTTTTTGTCATTGGCGTGCACACGTGTGTGTGTGTGTGTGTGT 

GTGTGTAAGGTGTCTTATAATCTTTTACCTATTTCTTACAATTGCAAGATGACTGGCTTT 

ACTATTTGAAAACTGGTTTGTGTATCATATCATATATCATTTAAGCAGTTTGAAGGCATA 

CTTTTGCATAGAAATAAAAAAAATACTGATTTGGGGCAATGAGGAATATTTGACAATTAA 

GTTAATCTTCACGTTTTTGCAAACTTTGATTTTTATTTCATCTGAA 

TTATATTAAATATTTGGCATACAAGAGATATGAAAAAAAAAAAAAAA 
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FIGURE 96 

><signal peptide> 
MAGIPGLLFLLFFLLCAVG 
><start mature protein> 

QVSPYSAPWKPTWPAYRLPVVLPQSTLNLAKPDFGAEAKLEVSSSCGPQCHKGTPLP 
TYEEAKQYLSYETLYA 

xpotential N-glycosylation site> 

NGSRTETQVGIYILSSSGDGAQHRDSGSSGKSRRKRQIYGYDSRFSIFGKDFIXN^ 
T S VKLSTGCTGTL V AEKHV 

xserine proteases, trypsin family, histidine active site LTAAHO 
LTAAHCIHDGKTYVKGTQKLRVGFLKPKFKDGGRGA 
xpotential N-glycosylation site> 

NDSTSAMPEQMKFQWmVKRTHVPKGWIKGNANDIGM^ 
KIGVSPPAKQLPGGRIHFSGYDNDRPGNLVYRFCDVKDETYDIiYQQCDAQPG 
GVYVRMWKRQQQKWERKnGIFSGHQW\TDMNGSPQDF>rVAVW 
GNYLDCREG 
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FIGURE 97 

GCATCGCCCTGGGTCTCTCGAGCCTGCTGCCTGCTCCCCCGCCCCACCAGCC 
><MET j:rans=l-s, dir=f, r'es=l} 

ATGGTGGTTTCTGGAGCGCCCCCAGCCCTGGGTGGGGGCTGTCTCGGCACCTTCACCTCC 

CTGCTGCTGCTGGCGTCGACAGCCATCCTCAATGCGGCCAGGATACCTGTTCCCCCAGCC 

TGTGGGAAGCCCCAGCAGCTGAACCGGGTTGTGGGCGGCGAGGACAGCACTGACAGCGAG 

TGGCCCTGGATCGTGAGCATCCAGAAGAATGGGACCCACCACTGCGCAGGTTCTCTGCTC 

ACCAGCCGCTGGGTGATCACTGCTGCCCACTGTTTCAAGGACAACCTGAACAAACCATAC 

CTGTTCTCTGTGCTGCTGGGGGCCTGGCAGCTGGGGAACCCTGGCTCTCGGTCCCAGAAG 

GTGGGTGTTGCCTGGGTGGAGCCCCACCCTGTGTATTCCTGGAAGGAAGGTGCCTGTGCA 

GACATTGCCCTGGTGCGTCTCGAGCGCTCCATACAGTTCTCAGAGCGGGTCCTGCCCATC 

TGCCTACCTGATGCCTCTATCCACCTCCCTCCAAACACCCACTGCTGGATCTCAGGCTGG 

GGGAG CAT CCAAG ATGGAGTTCCCTTGCC C CAC CCTCAGACC CTGCAGAAGCTGAAGGTT 

C CTATC AT CGACTCGGAAGTCTGCAGC CAT CTGT ACTGGCGGGGAGCAGGACAGGGACCC 

ATCACTGAGGACATGCTGTGTGCCGGCTACTTGGAGGGGGAGCGGGATGCTTGTCTGGGC 

GACTCCGGGGGCCCCCTCATGTGCCAGGTGGACGGCGCCTGGCTGCTGGCCGGCATCATC 

AGCTGGGGCGAGGGCTGTGCCGAGCGCAACAGGCCCGGGGTCTACATCAGCCTCTCTGCG 

CACCGCTCCTGGGTGGAGAAGATCGTGCAAGGGGTGCAGCTCCGCGGGCGCGCTCAGGGG 

GGTGGGGCCCTCAGGGCACCGAGCCAGGGCTCTGGGGCCGCCGCGCGCTCCTAGGGCGCA 

GCGGGACGCGGGGCTCGGATCTGAAAGGCGGCCAGATCCACATCTGGATCTGGATCTGCG 

GCGGCCTCGGGCGGTTTCCCCCGCCGTAAATAGGCTCATCTACCTCTACCTCTGGGGGCC 

CGGACGGCTGCTGCGGAAAGGAAACCCCCTCCCCGACCCGCCCGACGGCCTCAGGCCCCC 

CTCCAAGGCATCAGGCCCCGCCCAACGGCCTCATGTCCCCGCCCCCACGACTTCCGGCCC 

CG CC C CCGGGCCCCAGCGCTTTTGTGTATATAAATGTTAATGATTTTTATAGGTATTTGT 

AACCCTGCCCACATATCTTATTTATTCCTCCAATTTCAATAAATTATTTATTCTCCAAAA 

AAAAAA 
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FIGURE 98 

><signal peptide> 

MVVSGAPPALGGGCLGTFTSLLLLASTAILNA 
><start mature peptide> 

ARIPVPPACGKPQQLNRVVGGEDSTDSEWPWIVSIQK 

xpotential N-glycosylation site> 

NGTHHCAGSLLTSRWV 

xSerine proteases active site ITAAHO 

ITAAHCFKDNLNKPYLFSVLLGAWQLGNPGSRSQKVGVAWVEPHPVYSWKEGACA 
DIAL\^ERSIQFSERV1J»ICLPDASIHLPPNTHCWISGWGSIQDGVPLPHPQTLQKLKV 
PIIDSEVCSHLYWRGAGQGPITEDMLCAGYLEGERDACLGDSGGPLMCQVDGAWLL 
AGIISWGEGCAERNRPGVYISLSAHRSWVEKIVQGVQLRGRAQGGGALRAPSQGSGA 
AARS 
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FIGURE 99 

GACGGCTGGCCACC 

><MET itrans=l-s, dir=f, res=l} 

ATGCACGGCTCCTGCAGTTTCCTGATGCTTCTGCTGCCGCTACTGCTACTGCTGGTGGCC 
ACCACAGGCCCCGTTGGAGCCCTCACAGATGAGGAGAAACGTTTGATGGTGGAGCTGCAC 
AACCTCTACCGGGCCCAGGTATCCCCGACGGCCTCAGACATGCTGCACATGAGATGGGAC 
GAGGAGCTGGCCGCCTTCGCCAAGGCCTACGCACGGCAGTGCGTGTGGGGCCACAACAAG 
GAGCGCGGGCGCCGCGGCGAGAATCTGTTCGCCATCACAGACGAGGGCATGGACGTGCCG 
CTGGCCATGGAGGAGTGGCACCACGAGCGTGAGCACTACAACCTCAGCGCCGCCACCTGC 
AGCCCAGGCCAGATGTGCGGCCACTACACGCAGGTGGTATGGGCCAAGACAGAGAGGATC 
GGCTGTGGTTCCCACTTCTGTGAGAAGCTCCAGGGTGTTGAGGAGACCAACATCGAATTA 
CTGGTGTGCAACTATGAGCCTCCGGGGAACGTGAAGGGGAAACGGCCCTACCAGGAGGGG 
ACTCCGTGCTCCCAATGTCCCTCTGGCTACCACTGCAAGAACTCCCTCTGTGAACCCATC 
GGAAGCCCGGAAGATGCTCAGGATTTGCCTTACCTGGTAACTGAGGCCCCATCCTTCCGG 
GCGACTGAAGCATCAGACTCTAGGAAAATGGGTACTCCTTCTTCCCTAGCAACGGGGATT 
CCGGCTTTCTTGGTAACAGAGGTCTCAGGCTCCCTGGCAACCAAGGCTCTGCCTGCTGTG 
GAAAC C C AGGCC C CAAC T T C CT T AGCAACGAAAGACCCGCC C T CC AT GG CAACAGAGGC T 

CCACCTTGCGTAACAACTGAGGTCCCTTCCATTTTGGCAGCTCACAGCCTGCCCTCCTTG 

GATGAGGAGCCAGTTACCTTCCCCAAATCGACCCATGTTCCTATCCCAAAATCAGCAGAC 

AAAGTGACAGACAAAACAAAAGTGCCCTCTAGGAGCCCAGAGAACTCTCTGGACCCCAAG 

ATGTCCCTGACAGGGGCAAGGGAACTCCTACCCCATGCCCAGGAGGAGGCTGAGGCTGAG 

GCTGAGTTGCCTCCTTCCAGTGAGG7CTTGGCCTCAGTTTTTCCAGCCCAGGACAAGCCA 

GGTGAGCTGCAGGCCACACTGGACCACACGGGGCACACCTCCTCCAAGTCCCTGCCCAAT 

TTCCCCAATACCTCTGCCACCGCTAATGCCACGGGTGGGCGTGCCCTGGCTCTGCAGTCG 

TCCTTGCCAGGTGCAGAGGGCCCTGACAAGCCTAGCGTTGTGTCAGGGCTGAACTCGGGC 

CCTGGTCATGTGTGGGGCCCTCTCCTGGGACTACTGCTCCTGCCTCCTCTGGTGTTGGCT 

GGAATCTTCTGAATGGGATACCACTCAAAGGGTGAAGAGGTCAGCTGTCCTCCTGTCATC 

TTCCCCACCCTGTCCCCAGCCCCTAAACAAGATACTTCTTGGTTAAGGCCCTCCGGAAGG 

GAAAGGCTACGGGGCATGTGCCTCATCACACCATCCATCCTGGAGGCACAAGGCCTGGCT 

GGCTGCGAGCTCAGGAGGCCGCCTGAGGACTGCACACCGGGCCCACACCTCTCCTGCCCC 

TCCCTCCTGAGTCCTGGGGGTGGGAGGATTTGAGGGAGCTCACTGCCTACCTGGCCTGGG 

GCTGTCTGCCCACACAGCATGTGCGCTCTCCCTGAGTGCCTGTGTAGCTGGGGATGGGGA 

TTCCTAGGGGCAGATGAAGGACAAGCCCCACTGGAGTGGGGTTCTTTGAGTGGGGGAGGC 

AGGGACGAGGGAAGGAAAGTAACTCCTGACTCTCCAATAAAAACCTGTCCAACCTGTGAA 
A 
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FIGURE inp 

><signal peptide> 

MHGSCSFLMLLLPLLLLLVATT 

><start of mature peptide, extracellular domain> 

GPVGALTDEEKRLMVELHNLYRAQVSPTASDMLHMRWDEELAAFAKAYARQCVW 

GHNKERGRRGENLFAITDEGMDVPLAMEEWHHEREHY 

xpotential N-glycosylation site> 

NLSAATCSPGQMC 

xGHYTQWWAKT Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 1 - CRISP 
signature> 

GHYTQWWAKTERIGCGSHFCEKLQGVEETNIEL 

xLLVCNYEPPGNV Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 2 -CRISP 
signature> 

LVC7^PPG>TVTCGKRPYQEGTPCSQCPSGYHCKNSLCEPIGSPEDAQDU > YLVTEAPSFR 
ATEA5DSRKMGTTSSLATGIPAFLVTEVSGS1ATKAIJ > AVETQAPTSLATKDPPSMATEA 
PPCVTTEWSILAAHSLPSLDEEPVTFPKSTHVPrPKSADKVTDKTKVPSRSPENSLDPK 
MSLTGARELD 5 HAQEEAEAEAELPPSSEVLASVF?AQDKPGELQATIJ3HTGHTSSKSLPN 
FP 

xpotential N-glycosylation site> 
NTSATA 

xpotential N-glycosylation site> 
NATGGRALALQSSLPGAEGPDKPSWSGLNS 
xpotential glycosylphosphatidyiinositol attachment site> 
GPGHVWGPLLGLLLLPPLVLAGIF 
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FIG UR E 10 1A 

GTAACTGAAGTCAGGCTTTTCATTTGGGAAGCCCCCTCAACAGAATTCGGTCATTC^CCA 
AGTT 

><MET {trans=l-s, dir=f, res=l} 

ATGGTGGACGTACTTCTGTTGTTCTCCCTCTGCTTGCTTTTTCACATTAGCAGACCGGAC 

TTAAGTCACAACAGATTATCTTTCATCAAGGCAAGTTCCATGAGCCACCTTCAAAGCCTT 

CGAGAAGTGAAACTGAACAACAATGAATTGGAGACCATTCCAAATCTGGGACCAGTCTCG 

GCAAATATTACACTTCTCTCCTTGGCTGGAAACAGGATTGTTGAAATACTCCCTGAACAT 

C TG AAAGAGTTT CAGTCCCTTGAAACTTTGGACCTTAGCAG CAACAATATTTCAGAGCTC 

CAAACTGCATTTCCAGCCCTACAGCTCAAATATCTGTATCTCAACAGCAACCGAGTCACA 

TCAATGGAACCTGGGTATTTTGACAATTTGGCCAACACACTCCTTGTGTTAAAGCTGAAC 

AGGAACCGAATCTCAGCTATCCCACCCAAGATGTTTAAACTGCCCCAACTGCAACATCTC 

GAATTGAACCGAAACAAGATTAAAAATGTAGATGGACTGACATTCCAAGGCCTTGGTGCT 

CTGAAGTCTCTGAAAATGCAAAGAAATGGAGTAACGAAACTTATGGATGGAGCTTTTTGG 

GGGCTGAGCAACATGGAAATTTTGCAGCTGGACCATAACAACCTAACAGAGATTACCAAA 

GGCTGGCTTTACGGCTTGCTGATGCTGCAGGAACTTCATCTCAGCCAAAATGCCATCAAC 

AGGAT CAG C C CTGATGCCTGGGAGTTCTGCCAGAAGCT CAGTGAGCTGGACCTAACTTTC 

AATCACTTATCAAGGTTAGATGATTCAAGCTTCCTTGGCCTAAGCTTACTAAATACACTG 

CACATTGGGAACAACAGAGTCAGCTACATTGCTGATTGTGCCTTCCGGGGGCTTTCCAGT 

TTAAAGACTTTGGATCTGAAGAACAATGAAATTTCCTGGACTATTGAAGACATGAATGGT 

GCTTTCTCTGGGCTTGACAAACTGAGGCGACTGATACTCCAAGGAAATCGGATCCGTTCT 

ATTACTAAAAAAGCCTTCACTGGTTTGGATGCATTGGAGCATCTAGACCTGAGTGACAAC 

GCAATCATGTCTTTACAAGGCAATGCATTTTCAC^^TGAAGAAACTGCAA(^ATTGCA^ 

TTAAATACATCAAGCCTTTTGTGCGATTGCCAGCTAAAATGGCTCCCACAGTGGGTGGCG 

GAAAACAACTTTCAGAGCTTTGTAAATGCCAGTTGTGCCCATCCTCAGCTGCTAAAAGGA 

AGAAGCATTTTTGCTGTTAGCCCAGATGGCTTTGTGTGTGATGATTTTCCCAAACCCCAG 

ATCACGGTTCAGCCAGAAACACAGTCGGCAATAAAAGGTTCCAATTTGAGTTTCATCTGC 

T CAGCTG CCAGCAGCAGTGATTCCCCAATGACTTTTGCTTGGAAAAAAGACAATGAACTA 

CTGCATGATGCTGAAATGGAAAATTATGCACACCTCCGGGCCCAAGGTGGCGAGGTGATG 

GAGTATACCACCATCCTTCGGCTGCGCGAGGTGGAATTTGCCAGTGAGGGGAAATATCAG 

TGTGTCATCTCCAATCACTTTGGTTCATCCTACTCTGTCAAAGCCAAGCTTACAGTAAAT 

ATGCTTCCCTCATTCACCAAGACCCCCATGGATCTCACCATCCGAGCTGGGGCCATGGCA 

CGCTTGGAGTGTGCTGCTGTGGGGCACCCAGCCCCCCAGATAGCCTGGCAGAAGGATGGG 

GGCACAGACTTCCCAGCTGCACGGGAGAGACGCATGCATGTGATGCCCGAGGATGACGTG 

TTCTTTATCGTGGATGTGAAGATAGAGGACATTGGGGTATACAGCTGCACAGCTCAGAAC 

AGTGCAGGAAGTATTTCAGCAAATGCAACTCTGACTGTCCTAGAAACACCATCATTTTTG 

CGGCCACTGTTGGACCGAACTGTAACCAAGGGAGAAACAGCCGTCCTACAGTGCATTGCT 

GGAGGAAGCCCTCCCCCTAAACTGAACTGGACCAAAGATGATAGCCCATTGGTGGTAACC 

GAGAGGCACTTTTTTGCAGCAGGCAATCAGCTTCTGATTATTGTGGACTCAGATGTCAGT 

GATGCTGGGAAATACACATGTGAGATGTCTAACACCCTTGGCACTGAGAGAGGAAACGTG 

CGCCTCAGTGTGATCCCCACTCCAACCTGCGACTCCCCTCAGATGACAGCCCCATCGTTA 

GACGATGACGGATGGGCCACTGTGGGTGTCGTGATCATAGCCGTGGTTTGCTGTGTGGTG 

GGCACGTCACTCGTGTGGGTGGTCATCATATACCACACAAGGCGGAGGAATGAAGATTGC 

AGCATTACCAAC^CAGATGAGACCAACTTGCC^GCAGATATTCCTAGTTATTTGTCATCT 

CAGGGAACGTTAGCTGACAGGCAGGATGGGTACGTGTCTTCAGAAAGTGGAAGCCACCAC 

CAGTTTGTCACATCTTCAGGTGCTGGATTTTTCTTACCACAACATGACAGTAGTGGGACC 

TGCCATATTGACAATAGCAGTGAAGCTGATGTGGAAGCTGCCACAGATCTGTTCCTTTGT 

CCGTTTTTGGGATCCACAGGCCCTATGTATTTGAAGGGAAATGTGTATGGCTCAGATCCT 

TTTGAAACATATCATACAGGTTGCAGTCCTGACCCAAGAACAGTTTTAATGGACCACTAT 

GAGCCCAGTTACATAAAGAAAAAGGAGTGCTACCCATGTTCTCATCCTTCAGAAGAATCC 

TGCGAACGGAGCTTCAGTAATATATCGTGGCCTTCACATGTGAGGAAGCTACTTAACACT 

AGTTACTCTCACAATGAAGGACCTGGAATGAAAAATCTGTGTCTAAACAAGTCCTCTTTA 

GATTTTAGTGCAAATCCAGAGCCAGCGTCGGTTGCCTCGAGTAATTCTTTCATGGGTACC 

TTTGGAAAAGCTCTCAGGAGACCTCACCTAGATGCCTATTCAAGCTTTGGACAGCCATCA 
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FIGURE 101P 

GATTGTCAGCCAAGAGCCTTTTATTTGAAAGCTCATTCTTCCCCAGACTTGGACTCTGGG 
TCAGAGGAAGATGGGAAAGAAAGGACAGATTTTCAGGAAGAAAATCACATTTGTACCTTT 
AAACAGACTTTAGAAAACTACAGGACTCCAAATTtTCAGTCTTATGACTTGGACACATAG 
ACTGAATGAGACCAAAGGAAAAGCTTAACATACTACCTCAAGTGAACTTTTATTTAAAAG 
AGAGAGAATCTTATGTTTTTTAAATGGAGTTATGAATTTTAAAAGGATAAAAATGCTTTA 
TTTATACAGATGAACCAAAATTACAAAAAGTTATGAAAATTTTTATACTGGGAATGATGC 
TCATATAAGAATACCTTTTTAAACTATTTTTTAACTTTGTTTTATGCAAAAAAGTATCTT 
ACGTAAATTAATGATATAAATCATGATTATTTTATGTATTTTTATAATGCCAGATTTCTT 
TTTATGGAAAATGAGTTACTAAAGCATTTTAAATAATACCTGCCTTGTACCATTTTTTAA 
ATAGAAGTTACTTCATTATATTTTGCACATTATATTTAATAAAATGTGTCAATTTGAA 
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FIGURE 102 

MVDVLLLFSLCLLFHISRPDLSHNRLSFIKASSMSHLQSLREVKLNNNELETIPNLGPVS 

ANITLLSLAGNRIVEILPEHLKEFQSLETLDLSSNNISELQTAFPALQLKYLYLNSNRVT 

SMEPGYFDI^ANTLLVLKLNRNRISAIPPKMFKLPQLQHLELNRNKIKNVDGLTFQGLGA 

LKSLKMQRNGVTKLMDGAFWGLSNMEILQLDHNNLTEITKGWLYGLLMLQELHLSQNAIN 

RISPDAWEFCQKLSELDLTFNHLSRLDDSSFLGLSLLNTLHIGNNRVSYIADCAFRGLSS 

LKTLDL KNNE I SWT I EDMNGAFSGLDKLRRL I LQGNR I RS I TKKAFTGLDALEHLDLSDN 

AIMSLQGNAFSQMKKLQQLHIOTSSLLCDCQLKWLPQWVAENNFQSFVNASCAHPQLLKG 

RSIFAVSPDGFVCDDFPKPQITVQPETQSAIKGSNLSFICSAASSSDSPMTFAWKKDNEL 

LHDAEMENYAHLRAQGGEVMEYTTI LRLREVEFASEGKYQCVI SNHFGSSYSVKAKLTVN 

ML P S FT KT PMDLT I RAGAMARLECAAVGHPAPQ I AWQKDGGTDFPAARERRMHVMPEDDV 

FF I VD VKI ED I GVYS CTAQNS AGS I S ANATLTVLETP S FLRPLLDRTVTKGETAVLQCI A 

GGS P P P KLNWTKDDS PLWTERHFFAAGNQLL 1 1 VDSD VSDAGKYTCEMSNTLGTERGNV 

RLSVI P T P TCDS PQMTAP S LDDDGWATVGW 1 1 AWCCWGTSLVWWI I YHTRRRNEDC 

SITNTDETNLPADIPSYLSSQGTLADRQDGYVSSESGSHHQFVTSSGAGFFLPQHDSSGT 

CHIDNSSEADVEAATDLFLCPFLGSTGPMYLKGNVYGSDPFETYHTGCSPDPRTVLMDHY 

EPSYIKKKECYPCSHPSEESCERSFSNISWPSHVRKLLNTSYSHNEGPGMKNLCLNKSSL 

DFSANPEPASVASSNSFMGTFGKALRRPHLDAYSSFGQPSDCQPRAFYLKAHSSPDLDSG 

SEEDGKERTDFQEENHICTFKQTLENYRTPNFQSYDLDT 
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FTOTJRE 103 

GGGGAGAGGAATTGACCATGTAAAAGGAGACTTTTTTTTTTGGTGGTGGTGGCTGTTGGG 

TGCCTTGCAAAAATGAAGGATGCAGGACGCAGCTTTCTCCTGGAACCGAACGCAATGGAT 

AAACTGATTGTGCAAGAGAGAAGGAAGAACGAAGCTTTTTCTTGTGAGCCCTGGATCTTA 

ACACAAATGTGTATATGTGCACACAGGGAGCATTCAAGAATGAAATAAACCAGAGTTAGA 

CCCGCGGGGGTTGGTGTGTTCTGACATAAATAAATAATCTTAAAGCAGCTGTTCCCCTCC 

CCACCCC CAAAAAAAAGGATGATTGGAAATGAAGAACCGAGGATTCACAAAGAAAAAAGT 

ATGTTCATTTTTCTCTATAAAGGAGAAAGTGAGCCAAGGAGATATTTTTGGAATGAAAAG 

TTTGGGGCTTTTTTAGTAAAGTAAAGAACTGGTGTGGTGGTGTTTTCCTTTCTTTTTGAA 

TTTCCCACAAGAGGAGAGGAAATTAATAATACATCTGCAAAGAAATTTCAGAGAAGAAAA 

GTTGACCGCGGCAGATTGAGGCATTGATTGGGGGAGAGAAACCAGCAGAGCACAGTTGGA 

TTTGTGCCTATGTTGACTAAAATTGACGGATAATTGCAGTTGGATTTTTCTTCATCAACC 

TCCTTTTTTTTAAATTTTTATTCCTTTTGGTATCAAGATCATGCGTTTTCTCTTGTTCTT 

AACCACCTGGATTTCCATCTGGATGTTGCTGTGATCAGTCTGAAATACAACTGTTTGAAT 

T CCAG AAGG AC C AACAC CAGAT AAATTATGA 

><MET {trans=l-s, dir=f, res=l} 

ATGTTGAACAAGATGACCTTACATCCACAGCAGATAATGATAGGTCCTAGGTTTAACAGG 
GCCCTATTTGACCCCCTGCTTGTGGTGCTGCTGGCTCTTCAACTTCTTGTGGTGGCTGGT 
CTGGTGCGGGCTCAGACCTGCCCTTCTGTGTGCTCCTGCAGCAACCAGTTCAGCAAGGTG 
ATTTGTGTTCGGAAAAACCTGCGTGAGGTTCCGGATGGCATCTCCACCAACACACGGCTG 
CTGAACCTCCATGAGAACCAAATCCAGATCATCAAAGTGAACAGCTTCAAGCACTTGAGG 
CACTTGGAAAT C CTACAGTTGAGTAGGAACCATATCAGAACC ATTGAAATTGGGG CTTTC 
AATGGTCTGGCGAACCTCAACACTCTGGAACTCTTTGACAATCGTCTTACTACCATCCCG 
AATGGAGCTTTTGTATACTTGTCTAAACTGAAGGAGCTCTGGTTGCGAAACAACCCCATT 
GAAAGCATCCCTTCTTATGCTTTTAACAGAATTCCTTCTTTGCGCCGACTAGACTTAGTO 
GAATTGAAAAGACTTTCATACATCTCAGAAGGTGCCTTTGAAGGTCTGTCCAACTTGAGG 
TATTTGAACCTTGCCATGTGCAACCTTCGGGAAATCCCTAACCTCACACCGCTCATAAAA 
CTAGATGAGCTGGAT CTTTCTGGGAATCATTTATCTGC CATCAGGCCTGGCTCTTTC CAG 
GGTTTGATGCACCTTCAAAAACTGTGGATGATACAGTCCCAGATTCAAGTGATTGAACGG 
AATGC CTTTGACAAC CTT CAGTCACTAGTGGAGATCAACCTGGCACACAATAATCTAACA 
TTACTGCCTCATG AC CT CTTCACTCCCTTGCATCATCTAGAGCGGATACATTTACATCAC 
AACCCTTGGAACTGTAACTGTGACATACTGTGGCTCAGCTGGTGGATAAAAGACATGGCC 
CCCTCGAACACAGCTTGTTGTGCCCGGTGTAACACTCCTCCCAATCTAAAGGGGAGGTAC 
ATTGGAGAGCTCGACCAGAATTACTTCACATGCTATGCTCCGGTGATTGTGGAGCCCCCT 
GCAGACCTCAATGTCACTGAAGGCATGGCAGCTGAGCTGAAATGTCGGGCCTCCACATCC 
CTGACATCTGTATCTTGGATTACTCO^TGGAACAGTCATGACACATGGGGCGTACA^ 
GTGCGGATAGCTGTGCTCAGTGATGGTACGTTAAATTTCACAAATGTAACTGTGCAAGAT 
ACAGGCATGTACACATGTATGGTGAGTAATTCCGTTGGGAATACTACTGCTTCAGCCACC 
CTGAATGTTACTGCAGCAACCACrACTCCTTTCTCTTACTTT 

ACTATGGAACCGTCTCAGGATGAGGCACGGACCACAGATAACAATGTGGGTCCCACTCCA 

GTGGTCGACTGGGAGACCACCAATGTGACCACCTCTCTCACACCACAGAGCACAAGGTCG 

AC AGAGAAAAC CTTCACCAT CC CAGTGACTGATATAAAC AGTGGGAT CCCAGGAATTGAT 

GAGGTCATGAAGACTACCAAAATCATCATTGGGTGTTTTGTGGCCATCACACTCATGGC 

GCAGTGATGCTGGTCATTTTCTACAAGATGAGGAAGCAGCACCATCGGCAAAACCATCAC 

GCCCCT^CAAGGACTGTTGAAATTATTAATGTGGATGATGAGATTACGGGAGACACACCC 

ATGGAAAGCCACCTGCCCATGCCTGCTATCGAGCATGAGCACCTAAATCACTATAACTCA 

TAGAAATCTCCCTTCAACCACACAACAACAGTTAACACAATAA 

GTGCATGAACCGTTATTGATCCGAATGAACTCTAAAGACAATGTACAAGAGACTCAAATC 
TAAAACATTTACAGAGTTACAAAAAACAAACAATCAAAAAAAAAGACAGTTTATTAAAAA 
TGACACAAATGACTGGGCTAAATCTACTGTTTCAAAAAAGTGTCTTTACAAAAAAACAAA 
AAAGAAAAGAAATTTATTTATTAAAAATTCTATTGTGATCTAAAGCAGACAAAAA 
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FIGURE 1(U 

><signal peptide> 

^NKMTUffQQIMIGPRFNRALroPLLV^ 
><start mature peptide, extracellular domain> 

QTCPSVCSCSNQFSKVICVRKNLREVPDGISTNTRL 
><start leucine rich repeat domains> 

LNLHENQIQIKVNSFKHLR^^ 

GAFVYLSiaKELWLRNNPffiSIPSYAFNRIPSLIUU.DLGELKiaSYISEGAFEGLSM.RY 
LNLAMCNLRErP^TPLKLDELDLSG^SAIRPGSFQGLMHLQKLWMIQSQIQVIER 
NAFDNLQSLVEINLAHNM.TLLPHDLFTPUfflLERIHLHHNPWNCNCDILWLSW^ 

DMAPSNTACCARCNTPPNLKGRYTGELDQNYFTCYAPVIVEPPADLNVTEGMAAELK 
CRASTSLTSVSWITPNGTVMraGAYKVWAVLSIXjTLNFT 

SVGNITASATLmT-AATTTPFSYFSTVTVETMEPSQDEARTTO 
xend leucine rich repeat domains> 

TTNVTTSLTPQSTRSTEKTFTIPVTDINSGIPGIDE 
xstart transmembrane domain> 

VMKTTKinGCFVAJTLMAAVMLVI 
><start intracellular domain> 

FYKMRKQHHRQNHHAPTRTVEIINVDDHTGDTO 
PFhlHTTTVNTINSIHSSVHEPIilRMNSKDNVQETQI 
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FIGURE 105 A 

AGCCGACGCTGCTCAAGCTGCAACTCTGTTGCAGTTGGCAGTTCTTTTCGGTTTCCCTCCTG 

CTGTTTGGGGGCATGAAAGGGCTTCGCCGCCGGGAGTAAAAGAAGGAATTGACCGGGCAGCG 

CGAGGGAGGAGCGCGCACGCGACCGCGAGGGCGGGCGTGCACCCTCGGCTGGAAGTT^GTGC 

CGGGCC.CCGAGCGCGCGCCGGCTGGGAGCTTCGGGTAGAGACCTAGGCCGCTGGACCGCGAT 

GAGCGCGCCGAGCCTCCGTGCGCGCGCCGCGGGGTTGGGGCTGCTGCTGTGCGCGGTGCTGG 

GGCGCGCTGGCCGGTCCGACAGCGGCGGTCGCGGGGAACTCGGGCAGCCCTCTGGGGTAGCC 

GCCGAGCGCCCATGCCCCACTACCTGCCGCTGCCTCGGGGACCTGCTGGACTGCAGTCGTAA 

GCGGCTAGCGCGTCTTCCCGAGCCACTCCCGTCCTGGGTCGCTCGGCTGGACTTAAGTCACA 

ACAGATTATCTTTCATCAAGGCAAGTTCCATGAGCCACCTTCAAAGCCTTCGAGAAGTGAAA 

CTGAACAACAATGAATTGGAGACCATTCCAAATCTGGGACCAGTCTCGGCAAATATTACACT 

TCTCTCCTTGGCTGGAAACAGGATTGTTGAAATACTCCCTGAACATCTGAAAGAGTTTCAGT 

CCCTTGAAACTTTGGACCTTAGCAGCAACAATATTTCAGAGCTCCAAACTGCATTTCCAGCC 

CTACAGCTCAAATATCTGTATCTCAACAGCAACCGAGTCACATCAATGGAACCTGGGTATTT 

TGACAATTTGGCCAACACACTCCTTGTGTTAAAGCTGAACAGGAACCGAATCTCAGCTATCC 

CACCCAAGATGTTTAAACTGCCCCAACTGCAACATCTCGAATTGAACCGAAACAAGATTAAA 

AATGTAGATGGACTGACATTCCAAGGCCTTGGTGCTCTGAAGTCTCTGAAAATGCAAAGAAA 

TGGAGTAACGAAACTTATGGATGGAGCTTTTTGGGGGCTGAGCAACATGGAAATTTTGCAGC 

TGGACCATAACAACCTAACAGAGATTACCAAAGGCTGGCTTTACGGCTTGCTGATGCTGCAG 

GAACTTCATCTCAGCCAAAATGCCATCAACAGGATCAGCCCTGATGCCTGGGAGTTCTGCCA 

GAAGCTCAGTGAGCTGGACCTAACTTTCAATCACTTATCAAGGTTAGATGATTCAAGCTTCC 

TXGGCCTAAGCTTACTAAATACACTGCACATTGGGAACAACAGAGTCAGCTACATTGCTGAT 

TGTGCCTTCCGGGGGCTTTCCAGTTTAAAGACITTGGATCTGAAGAACAATGAAATTTCCTG 

G ACT ATTGAAGACATGAATGGTGCTTTCTCTGGGCTTGACAAACTGAGGCGACTGATACT C C 

AAGGAAATCGGATCCGTTCTATTACTAAAAAAGCCTTCACTGGTTTGGATGCATTGGAGCAT 

CTAGACCTGAGTGACAACGCAATCATGTCTTTACAAGGCAATGCATTTTCACAAATGAAGAA 

ACTGCAACAATTGCATTTAAATACATCAAGCCTTTTGTGCGATTGCCAGCTAAAATGGCTCC 

CACAGTGGGTGGCGGAAAACAACTTTCAGAGCTTTGTAAATGCCAGTTGTGCCCATCCTCAG 

CTGCTAAAAGGAAGAAGCATTTTTGCTGTTAGCCCAGATGGCTTTGTGTGTGATGATTTTCC 

CAAACCCCAGATCACGGTTCAGCCAGAAACACAGTCGGCAATAAAAGGTTCCAATTTGAGTT 

TCATCTGCTCAGCTGCCAGCAGCAGTGATTCCCCAATGACTTTTGCTTGGAAAAAAGACAAT 

GAACTACTGCATGATGCTGAAATGGAAAATTATGCACACCTCCGGGCCCAAGGTGGCGAGGT 

GATGGAGTATACCACCATCCTTCGGCTGCGCGAGGTGGAATTTGCCAGTGAGGGGAAATATC 

AGTGTGTCATCTCCAATCACTTTGGTTCATCCTACTCTGTCAAAGCCAAGCTTACAGTAAAT 

ATGCTTCCCTCATTCACCAAGACCCCCATGGATCTCACCATCCGAGCTGGGGCCATGGCACG 

CTTGGAGTGTGCTGCTGTGGGGCACCCAGCCCCCCAGATAGCCTGGCAGAAGGATGGGGGCA 

CAGACTTCCCAGCTGCACGGGAGAGACGCATGCATGTGATGCCCGAGGATGACGTGTTCTTT 

ATCGTGGATGTGAAGATAGAGGACATTGGGGTATACAGCTGCACAGCTCAGAACAGTGCAGG 

AAGTATTTCAGCAAATGCAACTCTGACTGTCCTAGAAACACCATCATTTTTGCGGCCACTGT 

TGGACCGAACTGTAACCAAGGGAGAAACAGCCGTCCTACAGTGCATTGCTGGAGGAAGCCCT 

CCCCCTAAACTGAACTGGACCAAAGATGATAGCCCATTGGTGGTAACCGAGAGGCACTTTTT 

TGCAGCAGGCAATCAGCTTCTGATTATTGTGGACTCAGATGTCAGTGATGCTGGGAAATACA 

CATGTGAGATGTCTAACACCCTTGGCACTGAGAGAGGAAACGTGCGCCTCAGTGTGATCCCC 

ACTCCAACCTGCGACTGCCCTCAGATGACAGCCCCATCGTTAGACGATGACGGATGGGCCAC 

TGTGGGTGTCGTGATCATAGCCGTGGTTTGCTGTGTGGTGGGCACGTCACTCGTGTGGGTGG 

TCATCATATACCACACAAGGCGGAGGAATGAAGATTGCAGCATTACCAACACAGATGAGACC 

AACTTGCCAGCAGATATTCCTAGTTATTTGTG\TCTCAGGi3AACGTTAGCTGACAGGCAGGA 

TGGGTACGTGTCTTCAGAAAGTGGAAGCCACCACCAGTTTGTCACATCTTCAGGTGCTGGAT 

T TTTCTT AC CAC AACATGAC AGTAGTGGGACCTGCCATATTGACAATAGCAGTGAAGCTGAT 

GTGGAAGCTGCCACAGATCTGTTCCTTTGTCCGTTTTTGGGATCCACAGGCCCTATGTATTT 

GAAGGGAAATGTGTATGGCTCAGATCCTTTTGAAACATATCATACAGGTTGCAGTCCTGACC 

C AAGAACAGTTTTAATGG ACCACTATGAG CCCAGTTACATAAAGAAAAAGGAGTGCTACCCA 

TGTTCTCATCCTTCAGAAGAATCCTGCGAACGGAGCTTCAGTAATATATCGTGGCCTTCACA 

TGTGAGGAAGCTACTTAACACTAGTTACTCTCACAATGAAGGACCTGGAATGAAAAATCTGT 

GTCTAAACAAGTCCTCTTTAGATTTTAGTGCAAATCCAGAGCCAGCGTCGGTTGCCTCGAGT 

AATTCTTTCATGGGTACCTTTGGAAAAGCTCTCAGGAGACCTCACCTAGATGCCTATTCAAG 
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FIGURE 105ft 

CTTTGGACAGCCATCAGATTGTCAGCCAAGAGCCTTTTATTTGAAAGCTCATTCTTCCCCAG 
ACTTGGACTCTGGGTCAGAGGAAGATGGGAAAGAAAGGACAGATTTTCAGGAAGAAAATCAC 
ATTTGTACCTTTAAACAGACTTTAGAAAACTACAGGACTCCAAATTTTCAGTCTTATGACTT 
GGACACATAGACTGAATGAGACCAAAGGAAAAGCTTAACATACTACCTCAAGTGAACTTTTA 
TTTAAAAGAGAGAGAATCTTATGTTTTTTAAATGGAGTTATGAATTTTAAAAGGATAAAAAT 

ATGCTCATATAAGAATACCTTTTTAAACTATTTTTTAACTTTGTTTTATGCAAAAAAGTATC 

TTACGTAAATTAATGATATAAATCATGATTATTTTATGTATTTTTATAATGCCAGATTTCTT 

TTTATGGAAAATGAGTTACTAAAGCATTTTAAATAATACCTGCCTTGTACCATTTTTTAAAT 

AGAAGTTACTTCATTATATTTTGCAC^TTATATTTAATAAAATGTGTCAATTTGAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAA "luwuuuuwa 
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FIGURE 106 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss .DNA3714 0 
xsubunit 1 of i, 1119 aa, 1 stop 
><MW: 123434, pi : 6.09, NX(S/T): 12 

MSAPSLRARAAGLGLLLCAVLGRAGRSDSGGRGELGQPSGVAAERPCPTTCRCLGDLLDC 
SRKRLARLPE PL PS WVARLDLSHNRLS F I KASSMSHLQSLREVKLNNNELET I PNLG? VS 
ANI TLLS LAGNR I VE I LPEHLKEFQSLETLDLSSNN I SELQTAF PALQLKYLYLNSNRVT 
SME PGYFDNLANTLLVLKLNRNR ISAIPP KMFKLPQLQHLELNRNK I KNVDGLT FQGLGA 
LKSLKMQRNGVTKLMDGAFWGLSNME I LQLDHNNLTE ITKGWLYGLLMLQELHLSQNAIN 
RISPDAWEFCQKLSELDLTFNHLSRLDDSSFLGLSLLNTLHIGNNRVSYIADCAFRGLSS 
LKTLDLKNNE I SWTIEDMNGAFSGLDKLRRL I LQGNRIRS ITKKAFTGLDALEHLDLSDN 
AIMSLQGNAFSQMKKLQQLHLNTSSLLCDCQLKWLPQWVAENNFQSFWASCAH 
RSIFAVSPDGFVCDDFPKPQITVQPETQSAIKGSNLSFICSAASSSDSPMTFAWKKDNEL 
LHDAEMEN YAHLRAQGGEVME YTT I LRLREVEF ASEGKYQCVI SNHFGSS YS VKAKLTVN 
MLP S FTKT PMDLT I RAGAMARLECAAVGHPAPQ I AWQKDGGTDF P AARERRMHVMPEDDV 
FF I VDVKI EDIGVYSCTAQNSAGS I SANATLTVLETPSFLRPLLDRTVTKGETAVLQCI A 
GGS PPPKLNWTKDDSPLVVTERHFFAAGNQLLI I VDSDVSDAGKYTCEMSNTLGTERGNV 
RLSVI PTPTCDS PQMTAPSLDDDGWATVGWI I AWCCWGTS LVWW 1 1 YHTRRRNEDC 
SITNTDETNLPADIPSYLSSQGTLADRQDGYVSSESGSHHQFVTSSGAGFFLPQHDSSGT 
CH I DNSSEADVEAATDLFLCPFLGSTGPMYLKGNVYGSDPFETYHTGCSPDPRTVLMDHY 
EPSYIKKKECYPCSHPSEESCERSFSNISWPSHVRKLLNTSYSHNEGPGMKNLCL^ 
DFSANPEPASVASSNSFMGTFGKALRRPHLDAYSSFGQPSDCQPRAFYLKAHSSPDLDSG 
S EEDGKERTDFQEENH I CTFKQTLENYRTPNFQS YDLDT 
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FIGURE 107 A 

CAAAACTTGCGTCGCGGAGAGCGCCCAGCTTGACTTGAATGGAAGGAGCCCGAGCCCGCGGA 

GCGCAGCTGAGACTGGGGGAGCGCGTTCGGCCTGTGGGGCGCCGCTCGGCGCCGGGGCGCAG 

CAGGGAAGGGGAAGCTGTGGTCTGCCCTGCTCCACGAGGCGCCACTGGTGTGAACCGGGAGA 

GCCCCTGGGTGGTCCCGTCCCCTATCCCTCCTTTATATAGAAACCTTCCACACTGGGAAGGC 

AGCGGCGAGGCAGGAGGGCTCATGGTGAGCAAGGAGGCCGGCTGATCTGCAGGCGCACAGCA 

T T C CG AG T T T AC AG AT T T T TACAGATACCAAATGGAAGGCGAGGAGGCAGAACAGCC TGCCT 

GGTTCCATCAGCCCTGGCGCCCAGGCGCATCTGACTCGGCACCCCCTGCAGGCACCATGGCC 

CAGAGCCGGGTGCTGCTGCTCCTGCTGCTGCTGCCGCCACAGCTGCACCTGGGACCTGTGCT 

TGCCGTGAGGGCCCCAGGATTTGGCCGAAGTGGCGGCCACAGCCTGAGCCCCGAAGAGAACG 

AATTTGCGGAGGAGGAGCCGGTGCTGGTACTGAGCCCTGAGGAGCCCGGGCCTGGGCCAGCC 

GCGGTCAGCTGCCCCCGAGACTGTGCCTGTTCCCAGGAGGGCGTCGTGGACTGTGGCGGTAT 

TGACCTGCGTGAGTTCCCGGGGGACCTGCCTGAGCACACCAACCACCTATCTCTGCAGAACA 

ACCAGCTGGAAAAGATCTACCCTGAGGAGCTCTCCCGGCTGCACCGGCTGGAGACACTGAAC 

CTGCAAAACAACCGCCTGACTTCCCGAGGGCTCCCAGAGAAGGCGTTTGAGCATCTGACCAA 

CCTCAATTACCTGTACTTGGCCAATAACAAGCTGACCTTGGCACCCCGCTTCCTGCCAAACG 

CCCTGATCAGTGTGGACTTTGCTGCCAACTATCTCACCAAGATCTATGGGCTCACCTTTGGC 

CAGAAGCCAAACTTGAGGTCTGTGTACCTGCACAACAACAAGCTGGCAGACGCCGGGCTGCC 

GGACAACATGTTCAACGGCTCCAGCAACGTCGAGGTCCTCATCCTGTCCAGCAACTTCCTGC 

GCCACGTGCCCAAGCACCTGCCGCCTGCCCTGTACAAGCTGCACCTCAAGAACAACAAGCTG 

GAGAAGATCCCCCCGGGGGCCTTCAGCGAGCTGAGCAGCCTGCGCGAGCTATACCTGCAGAA 

CAACTACCTGACTGACGAGGGCCTGGACAACGAGACCTTCTGGAAGCTCTCCAGCCTGGAGT 

ACCTGGATCTGTCCAGCAACAACCTGTCTCGGGTCCCAGCTGGGCTGCCGCGCAGCCTGGTG 

CTGCTGCACTTGGAGAAGAACGCCATCCGGAGCGTGGACGCGAATGTGCTGACCCCCATCCG 

CAGCCTGGAGTACCTGCTGCTGCACAGCAACCAGCTGCGGGAGCAGGGCATCCACCCACTGG 

CCTTCCAGGGCCTCAAGCGGTTGCACACGGTGCACCTGTACAACAACGCGCTGGAGCGCGTG 

CCCAGTGGCCTGCCTCGCCGCGTGCGCACCCTCATGATCCTGCACAACCAGATCACAGGCAT 

TGGCCGCGAAGACTTTGCCACCACCTACTTCCTGGAGGAGCTCAACCTCAGCTACAACCGCA 

TCACCAGCCCACAGGTGCACCGCGACGCCTTCCGCAAGCTGCGCCTGCTGCGCTCGCTGGAC 

CTGTCGGGCAACCGGCTGCACACGCTGCCACCTGGGCTGCCTCGAAATGTCCATGTGCTGAA 

GGTCAAGCGCAATGAGCTGGCTGCCTTGGCACGAGGGGCGCTGGCGGGCATGGCTCAGCTGC 

GTGAGCTGTACCTCACCAGCAACCGACTGCGCAGCCGAGCCCTGGGCCCCCGTGCCTGGGTG 

GACCTCGCCCATCTGCAGCTGCTGGACATCGCCGGGAATCAGCTCACAGAGATCCCCGAGGG 

GCTCCCCGAGTCACTTGAGTACCTGTACCTGCAGAACAACAAGATTAGTGCGGTGCCCGCCA 

ATGCCTTCGACTCCACGCCCAACCTCAAGGGGATCTTTCTCAGGTTTAACAAGCTGGCTGTG 

GGCTCCGTGGTGGACAGTGCCTTCCGGAGGCTGAAGCACCTGCAGGTCTTGGACATTGAAGG 

CAACTTAGAGTTTGGTGACATTTCCAAGGACCGTGGCCGCTTGGGGAAGGAAAAGGAGGAGG 

AGGAAGAGGAGGAGGAGGAGGAAGAGGAAACAAGATAGTGACAAGGTGATGCAGATGTGACC 

TAGGATGATGGACCGCCGGACTCTTTTCTGCAGCACACGCCTGTGTGCTGTGAGCCCCCCAC 

TCTGCCGTGCTCACACAGACACACCCAGCTGCACACATGAGGCATCCCACATGACACGGGCT 

GACACAGTCTCATATCCCCACCCCTTCCCACGGCGTGTCCCACGGCCAGACACATGCACACA 

CATCACACCCTCAAACACCCAGCTCAGCCACACACAACTACCCTCCAAACCACCACAGTCTC 

TGTCACACCCCCACTACCGCTGCCACGCCCTCTGAATCATGCAGGGAAGGGTCTGCCCCTGC 

CCTGGCACACACAGGCACCCATTCCCTCCCCCTGCTGACATGTGTATGCGTATGCATACACA 

CCACACACACACACATGCACAAGTCATGTGCGAACAGCCCTCCAAAGCCTATGCCACAGACA 

GCTCTTGCCCCAGCCAGAATCAGCCATAGCAGCTCGCCGTCTGCCCTGTCCATCTGTCCGTC 

CGTTCCCTGGAGAAGACACAAGGGTATCCATGCTCTGTGGCCAGGTGCCTGCCACCCTCTGG 

AACTCACAAAAGCTGGCTTTTATTCCTTTCCCATCCTATGGGGACAGGAGCCTTCAGGACTG 

CTGGCCTGGCCTGGCCCACCCTGCTCCTCCAGGTGCTGGGCAGTCACTCTGCTAAGAGTCCC 

TCCCTGCCACGCCCTGGCAGGACACAGGCACTTTTCCAATGGGCAAGCCCAGTGGAGGCAGG 

ATGGGAGAGCCCCCTGGGTGCTGCTGGGGCCTTGGGGCAGGAGTGAAGCAGAGGTGATGGGG 
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FIGURE 107ft 

CTGGGCTGAGCCAGGGAGGAAGGACCCAGCTGCACCTAGGAGACACCTTTGTTCTTCAGGCC 

TGTGGGGGAAGTTCCGGGTGCCTTTATTTTTTATTCTTTTCTAAGGAAAAAAATGATAAAAA 

TCTCAAAGCTGATTTTTCTTGTTATAGAAAAACTAATATAAAAGCATTATCCCTATCCCTGC 
AAAAAAAAAA 



113 / 128 



WO 99/14328 PCT/US98/19330 

FIGURE 108 

Met Glu Gly Glu Glu Ala Glu Gin Pro Ala Trp Phe His Gin Pro Trp 
Arg Pro Gly Ala Ser Asp Ser Ala Pro Pro Ala Gly Thr Met Ala Gin 
Ser Arg Vai Leu Leu Leu Leu Leu Leu Leu Pro Pro Gin Leu His Leu 
Gly Pro Val Leu Ala Val Arg Ala Pro Gly Phe Gly Arg Ser Gly Gly 
His Ser Leu Ser Pro Glu Glu Asn Glu Phe Ala Glu Glu Glu Pro Val 
Leu Val Leu Ser Pro Glu Glu Pro Gly Pro Gly Pro Ala Ala Val Ser 
Cys Pro Arg Asp Cys Ala Cys Ser Gin Glu Gly Val Val Asp Cys Gly 
Gly lie Asp Leu Arg Glu Phe Pro Gly Asp Leu Pro Glu His Thr Asn 
His Leu Ser Leu Gin Asn Asn Gin Leu Glu Lys lie Tyr Pro Glu Glu 
Leu Ser Arg Leu His Arg Leu Glu Thr Leu Asn Leu Gin Asn Asn Arg 
Leu Thr Ser Arg Gly Leu Pro Glu Lys Ala Phe Glu His Leu Thr Asn 
Leu Asn Tyr Leu Tyr Leu Ala Asn Asn Lys Leu Thr Leu Ala Pro Arg 
Phe Leu Pro Asn Ala Leu He Ser Val Asp Phe Ala Ala Asn Tyr Leu 
Thr Lys He Tyr Gly Leu Thr Phe Gly Gin Lys Pro Asn Leu Arg Ser 
Val Tyr Leu His Asn Asn Lys Leu Ala Asp Ala Gly Leu Pro Asp Asn 
Met Phe Asn Gly Ser Ser Asn Val Glu Val Leu He Leu Ser Ser Asn 
Phe Leu Arg His Val Pro Lys His Leu Pro Pro Ala Leu Tyr Lys Leu 
His Leu Lys Asn Asn Lys Leu Glu Lys He Pro Pro Gly Ala Phe Ser 
Glu Leu Ser Ser Leu Arg Glu Leu Tyr Leu Gin Asn Asn Tyr Leu Thr 
Asp Glu Gly Leu Asp Asn Glu Thr Phe Trp Lys Leu Ser Ser Leu Glu 
Tyr Leu Asp Leu Ser Ser Asn Asn Leu Ser Arg Val Pro Ala Gly Leu 
Pro Arg Ser Leu Val Leu Leu His Leu Glu Lys Asn Ala He Arg Ser 
Val Asp Ala Asn Val Leu Thr Pro He Arg Ser Leu Glu Tyr Leu Leu 
Leu His Ser Asn Gin Leu Arg Glu Gin Gly He His Pro Leu Ala Phe 
Gin Gly Leu Lys Arg Leu His Thr Val His Leu Tyr Asn Asn Ala Leu 
Glu Arg Val Pro Ser Gly Leu Pro Arg Arg Val Arg Thr Leu Met He 
Leu His Asn Gin He Thr Gly He Gly Arg Glu Asp Phe Ala Thr Thr 
Tyr Phe Leu Glu Glu Leu Asn Leu Ser Tyr Asn Arg He Thr Ser Pro 
Gin Val His Arg Asp Ala Phe Arg Lys Leu Arg Leu Leu Arg Ser Leu 
Asp Leu Ser Gly Asn Arg Leu His Thr Leu Pro Pro Gly Leu Pro Arg 
Asn Val His Val Leu Lys Val Lys Arg Asn Glu Leu Ala Ala Leu Ala 
Arg Gly Ala Leu Ala Gly Met Ala Gin Leu Arg Glu Leu Tyr Leu Thr 
Ser Asn Arg Leu Arg Ser Arg Ala Leu Gly Pro Arg Ala Trp Val Asp 
Leu Ala His Leu Gin Leu Leu Asp He Ala Gly Asn Gin Leu Thr Glu 
He Pro Glu Gly Leu Pro Glu Ser Leu Glu Tyr Leu Tyr Leu Gin Asn 
Asn Lys He Ser Ala Val Pro Ala Asn Ala Phe Asp Ser Thr Pro Asn 
Leu Lys Gly He Phe Leu Arg Phe Asn Lys Leu Ala Val Gly Ser Val 
Val Asp Ser Ala Phe Arg Arg Leu Lys His Leu Gin Val Leu Asp He 
•Glu Gly Asn Leu Glu Phe Gly Asp He Ser Lys Asp Arg Gly Arg Leu 
Gly Lys Glu Lys Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu 
Thr Arg 
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FIGURE 109 

GGGAGGGGGCTCCGGGCGCCGCGCAGCAGACCTGCTCCGGCCGCGCGCCTCGCCGCTGTC 

CTCCGGGAGCGGCAGCAGTAGCCCGGGCGGCGAGGGCTGGGGGTTCCTCGAGACTCTCAG 

AGGGGCGCCTCCCATCGGCGCCCACCACCCCAACCTGTTCCTCGCGCGCCACTGCGCTGC 

GCC CC AGGACCCGCTGCCCAACATGGATTTTCTCCTGGCGCTGGTGCTGGTATCCTCGCT 

CTACCTGCAGGCGGCCGCCGAGTTCGACGGGAGGTGGCCCAGGCAAATAGTGTCATCGAT 

TGGCCTATGTCGTTATGGTGGGAGGATTGACTGCTGCTGGGGCTGGGCTCGCCAGTCTTG 

GGGACAGTGTCAGCCTGTGTGCCAACCACGATGCAAACATGGTGAATGTATCGGGCCAAA 

CAAGTGCAAGTGTCATCCTGGTTATGCTGGAAAAACCTGTAATCAAGATCTAAATGAGTG 

TGGCCTGAAGCCCCGGCCCTGTAAGCACAGGTGCATGAACACTTACGGCAGCTACAAGTG 

CTACTGTCTCAACGGATATATGCTCATGCCGGATGGTTCCTGCTCAAGTGCCCTGACCTG 

CTCCATGGCAAACTGTCAGTATGGCTGTGATGTTGTTAAAGGACAAATACGGTGCCAGTG 

C CC ATC C CCTGG CCTGCACCTGGCTC CTGATGGGAGGACCTGTGTAGATGTTGATGAATG 

TGCTACAGGAAGAGCCTCCTGCCCTAGATTTAGGCAATGTGTCAACACTTTTGGGAGCTA 

CATCTGCAAGTGTCATAAAGGCTTCGATCTCATGTATATTGGAGGCAAATATCAATGTCA 

TGACATAGACGAATGCTCACTTGGTCAGTATCAGTGCAGCAGCTTTGCTCGATGTTATAA 

CGTACGTGGGTCCTACAAGTGCAAATGTAAAGAAGGATACCAGGGTGATGGACTGACTTG 

TGTGTATAT CCCAAAAGTTATGATTGAAC CTTCAGGTCCAATTCATGTACCAAAGGGAAA 

TGGTACCATTTTAAAGGGTGACACAGGAAATAATAATTGGATTCCTGATGTTGGAAGTAC 

TTGGTGGCCTCCGAAGACACCATATATTCCTCCTATCATTACCAACAGGCCTACTTCTAA 

GCCAACAACAAGACCTACACCAAAGCC^CACO^TTCCTACTCCACCACCACCACCACC 

CCTGCCAACAGAGCTCAGAACACCTCTACCACCTACAACCCCAGAAAGGCCAACCACCGG 

ACTGACAACTATAGCACCAGCTGCCAGTACACCTCCAGGAGGGATTACAGTTGACAACAG 

GGTACAGACAGACCCTCAGAAACCCAGAGGAGATGTGTTCAGTGTTCTGGTACACAGTTG 

TAATTTTGACCATGGACTTTGTGGATGGATCAGGGAGAAAGACAATGACTTGCACTGGGA 

ACCAATCAGGGACCCAGCAGGTGGACAATATCTGACAGTGTCGGCAGCCAAAGCCCCAGG 

GGGAAAAGCTGCACGCTTGGTGCTACCTCTCGGCCGCCTCATGCATTCAGGGGACCTGTG 

CCTGTCATTCAGGCACAAGGTGACGGGGCTGCACTCrGGCACACTCCAGGTGTTTGT^ 

AAAACACGGTGCCCACGGAGCAGCCCTGTGGGGAAGAAATGGTGGCCATGGCTGGAGGCA 

AACACAGATCACCTTGCGAGGGGCTGACATCAAGAGCGAATCACAAAGATGATTAAAGGG 

TTGGAAAAAAAGATCTATGATGGAAAATTAAAGGAACTGGGATTATTGAGCCTGGAGAAG 

AGAAGACTGAGGGGCAAACCATTGATGGTTTTCAAGTATATGAAGGGTTGGCACAGAGAG 

GGTGGCGACCAGCTGTTCTCCATATQCACTAAGAATAGAACAAGAGGAAACTGGCTTAGA 

CTAGAGTATAAGGGAGCATTTCTTGGCAGGGGCCATTGTTAGAATACTTCATAAAAAAAG 

AAGTGTGAAAATCTCAGTATCTCTCTCTCTTTCTAAAAAATTAGATAAAAATTTGTCTAT 

TTAAG ATGG TTAAAGATGTTCTTACCCAAGGAAAAGTAACAAATTATAGAATTTCCCAAA 

AGATGu'll'l' GAT CCTAC TAG TAGTATGCAGTGAAAATCTTTAGAACTAAATAATTTGGAC 

AAGGCITAATTTAGGCATTTCCCTCTTGACCTCCTAATGGAGAGGG 

AGCCCACCAAATGCTGAGCTCACTGAAATATCTCTCCCTTATGGCAATCCTAGCAGTATT 

AAAGAAAAAAGGAAACTATTTATTCCAAATGAGAGTATGATGGACAGAT^ 

TCAGTAATGTCCTAGTGTGGCGGTGGTTTTCAATGTTTCTTCATGGTAAAGGTATAAGCC 

TTTCATTTGTTCAATGGATCATGTTTCAGATTTTT 

AGACAGTTCAGAGAGATTTTCATCGGGTGCATTCTCT 

CTTGGCTGCTGAGAAAGAGTGCCCTGCCCCACACCGGCAGACCTTTCCTTCACCTCATCA 
GTATGATTCAGTTTCTCTTATCAATTGGACTCTCCCAGGTTCCACAGAACAGTAATATTr 
TTTGAACAATAGGTACAATAGAAGGTCTTCTGTCATTTAACCTGGTAAAGGCAGGGCTGG 
AGGGGGAAAATAAATCATTAAGCCTTTGAGTAACGGCAGAATATATGGCTGTAGATCCAT 
TTTTAATGGTTCATTT CCTTTATGGTCATATAACTGCACAGCTGAAGATGAAAGGGGAAA 
ATAAATGAAAATTTTACTTTTCGATGCCAATGATACATTGCACTAAACTGATGGAAGAAG 
TTATCCAAAGTACTGTATAACATCTTGTTTATTATTTAATGTTTTCTAAAATAAAAAATG 
TTAGTGGTTTTCCAAATGGCCTAATAAAAACAATTATTTGTAAATAAAAACACTGTTAGT 
AAT 
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FTOTJRE 110 

xsignal peptide> 
MDFLLALVLVSSLYLQA 
xstart mature protein> 

AAEFDGRWPRQIVSSIGLCRYGGRIDCCWGWARQSWGQCQPV 
><EGF-like repeats, 60-253> 

CQPRCKHGECIGPNKCKCHPGYAGKTCNQDLNECGLKPRPCKHRCMNTYGSYKCYCLNGYML 
MPDGSCSSALTCSMANCQYGCDWKGQIRCQCPSPGLHLAPDGRTCVDVDECATGRASCPRF 

RQCVNTFGSYICKCHKGFDLMYIGGKYQCHDIDECSLGQYQCSSFARCYNVRGSYKCKCKEG 

YQGDGLTCVYIPKVMIEPSGPIHVPKG 

xpotential N-glycosylation site> 

NGTILKGDTGNNNWIPDVGSTWWPPKTPYIPPIITNRPTSKPTTRPTPKPTPIPTPPPPPPL 
PTELRTPLPPTTPERPTTGLTTIAPAASTPPGGITVDNRVQTDPQKPRGDVFSVLVHSCNFD 
HGLCGWIREKDNDLHWEPIRDPAGGQYLTVSAAKAPGGKAARLVLPLGRLMHSGDLCLSFRH 
KVTGLHSGTLQVFVRKHGAHGAALWGRNGGHGWRQTQITLRGADIKSESQR 
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FIGURE 111 

CTTCTTTGAAAAGGATTATCACCTGATCAGGTTCTCTCTGCATTTGCCCCTTTAGATTGTGA 
AATGTGGCTCAAGGTCTTCACAACTTTCCTTTCCTTTGCAACAGGTGCTTGCTCGGGGCTGA 
AGGTGACAGTGCCATCACACACTGTCCATGGCGTCAGAGGTCAGGCCCTCTACCTACCCGTC 
C AC T A T GG C T T C C AC AC T C C AGC ATCAGAC AT C CAGAT CAT AT GG C TAT T T GAGAGAC C C CA 

CACAATGCCCAAATACTTACTGGGCTCTGTGAATAAGTCTGTGGTTCCTGACTTGGAATACC 
AACACAAGTTCACCATGATGCCACCCAATGCATCTCTGCTTATCAACCCACTGCAGTTCCCT 
GATGAAGGCAATTACATCGTGAAGGTCAACATTCAGGGAAATGGAACTCTATCTGCCAGTCA 
GAAGATACAAGTCACGGTTGATGATCCTGTCACAAAGCCAGTGGTGCAGATTCATCCTCCCT 
CTGGGGCTGTGGAGTATGTGGGGAACATGACCCTGACATGCCATGTGGAAGGGGGCACTCGG 
CTAGCTTACCAATGGCTAAAAAATGGGAGACCTGTCCACACCAGCTCCACCTACTCCTTTTC 
TCCCCAAAACAATACCCTTCATATTGCTCCAGTAACCAAGGAAGACATTGGGAATTACAGCT 
GCCTGGTGAGGAACCCTGTCAGTGAAATGGAAAGTGATATCATTATGCCCATCATATATTAT 
GGACCTTATGGACTTCAAGTGAATTCTGATAAAGGGCTAAAAGTAGGGGAAGTGTTTACTGT 
TGACCTTGGAGAGGCCATCCTATTTGATTGTTCTGCTGATTCTCATCCCCCCAACACCTACT 
C C T GG AT T AGGAGGAC T G AC AAT AC TACAT AT AT CATTAAGCAT GGGC C TC GC T T AGAAGT T 
GCATCTGAGAAAGTAGCCCAGAAGACAATGGACTATGTGTGCTGTGCTTACAACAACATAAC 
CGGCAGGCAAGATGAAACTCATTTCACAGTTATCATCACTTCCGTAGGACTGGAGAAGCTTG 
CACAGAAAGGAAAATCATTGTCACCTTTAGCAAGTATAACTGGAATATCACTATTTTTGATT 
AT AT C CAT GTGTCTTCTCTTCC T AT GGAAAAAAT AT CAACCC T ACAAAG T T ATAAAACAGAA 
ACTAGAAGGCAGGCCAGAAACAGAATACAGGAAAGCTCAAACATTTTCAGGCCATGAAGATG 
CTCTGGATGACTTCGGAATATATGAATTTGTTGCTTTTCCAGATGTTTCTGGTGTTTCCAGG 
ATTCCAAGCAGGTCTGTTCCAGCCTCTGATTGTGTATCGGGGCAAGATTTGCACAGTACAGT 
GTATGAAGTTATTCAGCACATCCCTGCCCAGCAGCAAGACCATCCAGAGTGAACTTTCATGG 
GCTAAACAGTACATTCGAGTGAAATTCTGAAGAAACATTTTAAGGAAAAACAGTGGAAAAGT 
ATATTAATCTGGAATCAGTGAAGAAACCAGGACCAACACCTCTTACTCATTATTCCTTTACA 
TGCAGAATAGAGGCATTTATGCAAATTGAACTGCAGGTTTTTCAGCATATACACAATGTCTT 
GTGCAACAGAAAAACATGTTGGGGAAATATTCCTCAGTGGAGAGTCGTTCTCATGCTGACGG 
GGAGAACGAAAGTGACAGGGGTTTCCTCATAAGTTTTGTATGAAATATCTCTACAAACCTCA 
ATTAGTTCTACTCTACACTTTCACTATCATCAACACTGAGACTATCCTGTCTCACCTACAAA 
TGTGGAAACTTTACATTGTTCGATTTTTCAGCAGACTTTGTTTTATTAAATTTTTATTAGTG 
TTAAGAATGCTAAATTTATGTTTCAATTTTATTTCCAAATTTCTATCTTGTTATTTGTACAA 
CAAAGTAATAAGGATGGTTGTCACAAAAACAAAACTATGCCTTCTCTTTTTTTTCAATCACC 
AGTAGTATTTTTGAGAAGACTTGTGAACACTTAAGGAAATGACTATTAAAGTCTTATTTTTA 
TTTTTTTC^GGAAAGATGGATTOU\ATAAATTATTCTGTTTTTGCTTTTAAAAAAAAAAAAAA 
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FIGURE 112 
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FIGURE 113 

GCAAGCGGCGAA 

><MET {trans=l- s , dir=f, re3=l} 

ATGGCGCCCTCCGGGAGTCTTGCAGTTCCCCTGGCAGTCCTGGTGCTGTTGCTTTGGGGT 

gctccctggacgcacgggcc^ccmagcaacgttcgcgtcatcacgga?gagaactS 

GAACTGCTGGAAGGAGACTGGATGATAGAATTTTATGCCCCGTGGTGCCCTG^TTGTCAA 

aatcttcaaccggaatgggaaagttttgctgaatggggagaa^ 

GCGAAAGTAGATGTCACAGAGCAGCCAGGACTGAGTGGACGGTTTATCATAACTG^TCTT 
CCTACTATTTATCATTGTAAAGATGGTGAATTTAGGCGCTATCAGGG^CAAGGACTAAG 

aaggacttcataaactttataagtgataaagagtggaagagtat^gcc^Stca^S 
tggtttggtcc^ggttctgttctgatgagtagtatc^ 

tggatcaggacgtgccataactactttattgaagaccttggattgcc^gtgtggStS 

TATACTGTTTTTGCTTTAGCAACTCTGTITrCCGGACTGTTATTAGGACTCTGTATGAS 
TTTGTGGCAGATTGCCTTTGTCCTTCAAAAAGGCGCAGACCACAGCCATACCCATACCCT 
TCAAAAAAATTATTATCAGAATCTGCACAACCTTTGAAAAAAGTGGAGGAGGAACAAGAG 
GCGGATGAAGAAGATGTTTCAGAAGAAGAAGCTGAAAGTAAAGAAGGAACAAACAAAGAC 
TTTCCACAGAATGCCATAAGACAACGCTCTCTGGGTCCATCATTGGCCACAGATAAATCC 
TAGTTAAATTTTATAGTTATCTTAATATTATGATTTTGATAAAAACAGAAGATTGATCAT 
TTTGTTTGGTTTGAAGTGAACTGTGACTTTTTTGAATATTGCAGGGTTCAGTCTAGATTG 
TCATTAAATTGAAGAGTCTACATTCAGAACATAAAAGCACTAGGTATACAAGTTTGAAAT 
ATGATTTAAGCACAGTATGATGGTTTAAATAGTTCTCTAATTTTTGAAAAATCGTGCCAA. 
G^TAAGATTTATGTATATTTGTTTAATAATAACCTATTTCAAGTCTGAGTTTTGAAAA 
TTTACATTTCCCAAGTATTGCATTATTGAGGTATTTAAGAAGATTATTTTAGAGAAAAAT 
ATTTCTCATTTGATATAATTTTTCTCTGTTTCACTGTGTGAAAAAAAGAAGATATTTCCC 
ATAAATGGGAAGTTTGCCCATTGTCTCAAGAAATGTGTATTTCAGTGACAATTTCGTGGT 
CTTTTTAGAGGTATATTCCAAAATTTCCTTGTATTTTTAGGTTATGCAACTAATAAAAAC 

TAGGAAGTTTTTAAGTTCATGGTATTCTCTTGATTCCAACAAAGTTTGATTTTCTCTTGT 

ATTTTTCTTACTTACTATGGGTrACATTTTTTATTTTTCAAATTGGATGATAATTTCTTG 

GAAACATTTTTTATGTTTTAGTAAACAGTATTTTTTTGTTGTTTCAAACTGAAGTTTACT 

GAGAGATCCATCAAATTGAACAATCTGTTGTAATTTAAAATTTTGGCCACTTTTTTCAGA 

TTTTACATCATTCTTGCTGA^TTCAACTTGAAATTGTTTTTTTTTTCCT 

AAGGTGAACATTCCTGATTTTTGTCTGATGTGAAAAAGGCTTGGTATTTTACATTTTGAA 

AATTCAAAGAAGCTTAATATAAAAGTTTGCATTCTACTCAGGAAAAAGCATCTTCTTGTA 

TATGTCTTAAATGTATTTTTGTCCTCATATACAGAAAGTTCTTAATTGATTTTACAGTCT 

GTAATGCTTGATGTTTTAAAATAATAACATTTTTATATTTTTTAAAAGACAAACTTCATA 

TTATCCTGTGTTCTTTCCTGACTGGTAATATTGTGTGGGATTTCACAGGTAAAAGTCAGT 

AGGATGGAACATTTTAGTGTATTTTTACTCCTTAAAGAGCTAGAATACATAGTTTTCACC 

TTAAAAGAAGGGGGAAAATCATAAATACAATGAATCAACTGACCATTACGTAGTAGACAA 

TTTCTGTAATGTCCCCTTCTTTCTAGGCTCTGTTGCTGTGTGAATCCATTAGATTTACAG 

TATCGTAATATACAAGTTTTCTTTAAAGCCCTCTCCTTTAGAATTTAAAATATTGTACCA 

TTAAAGAGTTTGGATGTGTAACITGTGATGCCTTAGAAAAATATCCTAAGCACAAAATAA 

ACCTTTCTAACCACTTCATTAAAGCTGAAAAAAAAAAAAAAAAAA 
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FTGTJRE 114 

T4APSGS]^VPLAVLVLLLWGAPWTHGRRSNVRVITDENWRELLEGDWMIEFYAPWCPACQ 
^QPEWESFAEWGEDLEWIAKVDVTEQPGLSGRFIITALPTIYHCKDGEFRRYQGPRTK 
KDFINF I SDKEWKS I EPVSSWFGPGS VLMSSMSALFQLSMW I RTCHNYF I EDLGLPVWGS 

YTVFALATLFSGLLLGLCMIFVADCLCPSKRRRPQPYPYPSKKLLSESAQPLKKVEEEQE 
ADEEDVSEEEAESKEGTNKDFPQNAIRQRSLGPSLATDKS 



120 / 128 



WO 99/14328 



PCT/US98/19330 



FIGURE 115 

GCGAGTGTCCAGCTGCGGAGACCCGTGATAATTCGTTAACTAATTCAACAAACGGGACCC 
TTCTGTGTGCCAGAAACCGCAAGCAGTTGCTAACCCAGTGGGACAGGCGGATTGGAAGAG 
CGGGAAGGTCCTGGCCCAGAGCAGTGTGACACTTCCCTCTGTGACC 
><MET (trans=l-s, dir=f, res=l} 

ATGAAACTCTGGGTGTCTGCATTGCTGATGGCCTGGTTTGGTGTCCTGAGCTGTGTGCAG 

GCCGAATT CTTCACCT CTATTGGGCACATGACTGACCTGATTTATG CAGAGAAAGAGCTG 

GTGCAGTC TCTGAAAGAGTACATCCTTGTGG AGGAAGC CAAGCTTTCCAAGATTAAGAGC 

TGGGC CAACAAAATGGAAGCCTTGACTAGCAAGT CAGCTGCTGATGCTGAGGGCTAC CTG 

GCTCACCCTGTGAATGCCTACAAACTGGTGAAGCGGCTAAACACAGACTGGCCTGCGCTG 

GAGGACCTTGTCCTGCAGGACTCAGCTGCAGGTTTTATCGCCAACCTCTCTGTGCAGCGG 

CAGTTCTTCCCCACTGATGAGGACGAGATAGGAGCTGCCAAAGCCCTGATGAGACTTCAG 

G ACACAT ACAGGCTGG AC C CAGG CACAATTT C CAGAGGGG AACTT C CAGGAAC CAAGT AC 

CAGGCAATGCTGAGTGTGGATGACTGCTTTGGGATGGGCCGCTCGGCCTACAATGAAGGG 

GACTATTATCATACGGTGTTGTGGATGGAGCAGGTGCTAAAGCAGCTTGATGCCGGGGAG 

GAGGCCACCACAAC CAAGT CACAGGTGCTGGACTACCTCAGCTATGCTGTCTTCCAGTTG 

GGTGATCTGCACCGTGCCCTGGAGCTCACCCGCCGCCTGCTCTCCCTTGACCCAAGCCAC 

GAACGAGCTGGAGGGAATCTGCGGTACTTTGAGCAGTTATTGGAGGAAGAGAGAGAAAAA 

ACGTTAACAAATCAGACAGAAGCTGAGCTAGCAACCCCAGAAGGCATCTATGAGAGGCCT 

GTGGACTACCTGCCTGAGAGGGATGTTTACGAGAGCCTCTGTCGTGGGGAGGGTGTCAAA 

CTGACACCCCGTAGACAGAAGAGGCTTTTCTGTAGGTACCACCATGGCAACAGGGCCCCA 

CAGCTGCTCATTGCCCCCTTCAAAGAGGAGGACGAGTGGGACAGCCCGCACATCGTCAGG 

T ACT AC GATGT CATGT CTGATGAGGAAATCG AGAGGAT CAAGGAGATCGCAAAACCTAAA 

CTTGCACGAGCCACCGTTCGTGATCCCAAGACAGGAGTCCTCACTGTCGCCAGCTACCGG 

GTTT C C AAAAGCTC CTGGCTAGAGGAAGATGATGAC CCTGTTGTGGCCCGAGTAAATCGT 

CGGATGCAGCATATCACAGGGTTAACAGTAAAGACTGCAGAATTGTTACAGGTTGCAAAT 

TATGGAGTGGGAGGACAGTATGAACCGCACTTCGACTTCTCTAGGCGACCTTTTGACAGC 

GGCCTCAAAACAGAGGGGAATAGGTTAGCGACGTTTCTTAACTACATGAGTGATGTAGAA 

GCTGGTGGTGCCACCGTCTTCCCTGATCTGGGGGCTGCAATTTGGCCTAAGAAGGGTACA 

GCTGTGTTCTGGTACAACCTCTTGCGGAGCGGGGAAGGTGACTACCGAACAAGACATGCT 

GCCTGCCCTGTGCTTGTGGGCTGCAAGTGGGTCTCCAATAAGTGGTTCCATGAACGAGGA 

CAGGAGTTCTTGAGACCTTGTGGATCAACAGAAGTTGACTGACATCCTTTT 

CCCTTCCTGGTCCTTCAGCCCATGTCAACGTGACAGACACCTTTGTATGTTCCTrTGT^ 

GTTCCTATCACK3CTGATTTTTGGAGAAATGAATGTTTGT 

CTAGGGCGACTCCTGTGTGACTGAAGTCCCAGCCCTTCCATTCAGCCTGTGCCATCCCTG 

GCCCCAAGGCTAGGATCAAAGTGGCTGCAGCAGAGTTAGCTGTCTAGCGCCTAGCAAGGT 

GCCTTTGTACCTCAG GTGTT TTAGGTGTGAGATGTTTCAGTGAACCAAAGTTCTGATACC 

TTGTTTAGATGTTTGTTTTTATGGCATTTCTATCTATTC 

TGTCCCTACCAGAAAAAAAAAA 
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FIGURE 116 

><signal peptide> 
MKLWVSALLMAWFGVLS 
><start mature protein> 

CVQAEFFTSIGHMTDLIYAEKELVQSIJC^ 
GYLAHPVNAYKLVKRLNTDWPALEDLVLQDSAAGFIA 
><N-glycosylation site.> 

^SVQRQFFPTDEDEIGAAKALMRLQDTYRUJPGTISRGELPGTKYQAMLSVDDCF 

GMGRSAYNEGDYYHTVLWMEQVLKQLDAGEEATTTKSQVLDY 

xpotential Leucine zipper 2 1 3-234> 

LSYAWQLGDIJiRAL^TRRLLSLDPSHERAGGNLRYFEQLLEEEREKTLT 
><N-glycosylation site> 

NQTEAELATPEGIYERPVDYLPERDVYESLCRGEGVKLTPRRQKRLFCRYHHGNRAP 
QLLIAPFKEEDEWDSPmVRYYDVMSDEEffiRKEIAKPKLARATVRDPKTGVLTVAS 
YRVSKSSWLEEDDDPWARVNRRMQmTGLTVKTAELLQVANYGVGGQYEPHFDFS 
RRPF D S GLKTE GNRL ATFLN YM SD VE AGGATVFPDLGAATWPKXGT A VFWYNLLRS 
GEGDYRTRHAACPVLVGCKWVSNKWFHERGQEFLRPCGSTEVD 
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FTGTJRF 117 

GCAGTATTGAGTTTTACTTCCTCCTCTTTTTAGTGGAAGACAGACCATAATCCCAGTGTGAG 
TGAAATTGATTGTTTCATTTATTACCGTTTTGGCTGGGGGTTAGTTCCGACACCTTCACAGT 
TGAAGAGCAGGCAGAAGGAGTTGTGAAGACAGGACAATCTTCTTGGGGATGCTGGTCCTGGA 
AGCCAGCGGGCCTTGCTCTGTCTTTGGCCTCATTGACCCCAGGTTCTCTGGTTAAAACTGAA 
AGCCTACTACTGGCCTGGTGCCCATCAATCCATTGATCCTTGAGGCTGTGCCCCTGGGGCAC 
CCACCTGGCAGGGCCTACCACCATGCGACTGAGCTCCCTGTTGGCTCTGCTGCGGCCAGCGC 
TTCCCCTCATCTTAGGGCTGTCTCTGGGGTGCAGCCTGAGCCTCCTGCGGGTTTCCTGGATC 

cagggggagggagaagatccctgtgtcgaggctgtaggcmagcgaggag^Sacagaatcc 

AGATTCGAGAGCTCGGCTAGACCAAAGTGATGAAGACTTCAAACCCCG^ATOGTCCCCTACT 

ACAGGGACCCCAACAAGCCCTACAAGAAGGTGCTCAGGACTCGGTACATCCAGA<»GAGCTG 

GGCTCCCGTGAGCGGTTGCTCK3TOTCTGTCCTGACCTCCCGAGCTACACTGTCCACTTTGGC 
^TGGCTGTGAACCGTACGGTCMCCCAT^^ 

GGGGGGCCCGGGCTCCAGCAGGGATGCAGGTGGTGTCTCATGGGGATGAGCGGCCCGCCTGG 
CTCATGTCAGAGACCCTGCGCCACCTT.CACACACACTTTGGGGCCGACTACGACTGGTTCTT 
CATCATGCAGGATGACACATATGTGCAGGCCCCCCGCCTGGCAGCCCTTGCTGGCCACCTCA 
GCATCAACCAAGACCTGTACTTAGGCCGGGCAGAGGAGTTCATTGGCGCAGGCGAGCAGGCC 
CGGTACTGTCATGGGGGCTTTGGCTACCTGTTGTCACGGAGTCTCCTGCTTCGTCTGCGGCC 
ACATCTGGATGGCTGCCGAGGAGACATTCTCAGTGCCCGTCCTGACGAGTGGCTTGGACGCT 
GCCTCATTGACTCTCTGGGCGTCGGCTGTGTCTCACAGCACCAGGGGCAGCAGTATCGCTCA 
TTTGAACTGGCCAAAAATAGGGACCCTGAGAAGGAAGGGAGCTCGGCTTTCCTGAGTGCCTT 
CGCCGTGCACCCTGTCTCCGAAGGTACCCTCATGTACCGGCTCCACAAACGCTTCAGCGCTC 
TGGAGTTGGAGCGGGCTTACAGTGAAATAGAACAACTGCAGGCTCAGATCCGGAACCTGACC 
GTGCTGACCCCCGAAGGGGAGGCAGGGCTGAGCTGGCCCGTTGGGCTCCCTCCTCCTTTCAC 
ACCACACTCTCGCTTTGAGGTGCTGGGCTGGGACTACTTCACAGAGCAGCACACCTTCTCCT 
GTGCAGATGGGGCTCCCAAGTGCCCACTACAGGGGGCTAGCAGGGCGGACGTGGGTGATGCG 
TTGGAGACTGCCCTGGAGCAGCTCAATCGGCGCTATCAGCCCCGCCTGCGCTTCCAGAAGCA 
GCGACTGCTCAACGGCTATCGGCGCTTCGACCCAGCACGGGGCATGGAGTACACCCTGGACC 
TGCTGTTGGAATGTGTGACACAGCGTGGGCACCGGCGGGCCCTGGCTCGCAGGGTCAGCCTG 
CTGCGGCCACTGAGCCGGGTGGAAATCCTACCTATGCCCTATGTCACTGAGGCCACCCGAGT 
GCAGCTGGTGCTGCCACTCCTGGTGGCTGAAGCTGCTGCAGCCCCGGCTTTCCTCGAGGCGT 
TTGCAGCCAATGTCCTGGAGCCACGAGAACATGCATTGCTCACCCTGTTGCTGGTCTACGGG 
CCACGAGAAGGTGGCCGTG<3AGCTCCAGACCCATTTCTTGGGGTGAAGGCTGCAGCAGCGGA 
GTTAGAGCGACGGTACCCTGGGACGAGGCTGGCCTGGCTCGCTGTGCGAGCAGAGGCCCCTT 
CCCAGGTGCGACTCATGGACGTGGTCTCGAAGAAGCACCCTGTGGACACTCTCTTCTTCCTT 
ACCACCGTGTGGACAAGGCCTGGGCCCGAAGTCCTCAACCGCTGTCGCATGAATGCCATCTC 
TGGCTGGCAGGCCTTCTTTCCAGTCCATTTCCAGGAGTTCAATCCTGCCCTGTCACCACAGA 
GATCACCCCCAGGGCCCCCGGGGGCTGGCCCimCCCCCCCTCCCCTCCTGGTGCTGACCCC 
TCCCGGGGGGCTCCTATAGGGGGGAGATTTGACCGGCAGGCrTCTGCGGAGGGCTGCTTCTA 
CAACGCTGACTACCTGX3CGX3CCCGAGCCCGGCTGGCAGGTGAACTGGCAGGCCAGGAAGAGG 
AGGAAGCCCTGGAGGGOCTGGAGGTGATGGATGTTTTCCTCCGGTTCTCAGGGCTCCACCTC 
TTTCGGGCCGTAGAGCCAGGGCTGGTGCAGAAGTTCTCCCTGCGAGACTGCAGCCCACGGCT 
CAGTGAAGAACTCTACCACCGCTGCCGCCTCAGCAACCTGGAGGGGCTAGGGGGCCGTGCCC 
AGCTGGCTATGGCTCTCTTTGAGCAGGAGCAGGCCAATAGCACTTAGCCCGCCTGGGGGCCC 
TAACCTCATTACCTTTCCTTTGTCTGCCTCAGCCCCAGGAAGGGCAAGGCAAGATGGTGGAC 
AGATAGAGAATTGTTGCTGTATTTTTTAAATATGAAAATGTTATTAAACATGTCTTCTGCC 
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FTGIJRE 113 

xsignal peptide> 
MRLSSLLALLRPAL? 
xstart mature protein> 

LILGLSLGCSLSLLRVSWIQGEGEDPCVEAVGERGGPQNPDSRARLDQSDEDFKPRIVPY 

YRDPNKPYKKVLRTRYIQTELGSRERLLVAVLTSRATLSTLAVAV 

xpotential N-glycosylation site> 

NRTVAHHJPRLLYFTGQRGARAPAGMQWSHGDERPAWLMSETLRHLHTHFGADYD 
xhomology to radical fringe -177-241> 

WFFIMQDDTYVQAPRLAALAGHLSINQDLYLGRAEEFIGAGEQARYCHGGFGYLLSRSLLLR 

LRPHLDGCRGDILSARPDEWLGRCLIDSLGVGCVSQHQGQQYRSFELAKNRDPEKEGSSAFL 

SAFAVHPVSEGTLMYRLHKRFSALELERAYSEIEQLQAQIR 

xpotential N-glycosylation site> 

NLTVLTPEGELAGLSWPVGLPAPFTPHSRFEVLGWDYFTEQHTFSCADGAPKCPLQGASRADV 

GDALETALEQLNRRYQPRLRFQKQRLLNGYRRFDPARGMEYTLDLLLECVTQRGHRRALARR 

VSLLRPLSRVEILPMPYVTEATRVQLVLPLLVAEAAAAPAFLEAFAANVLEPREHALLTLLL 

VYGPREGGRGAPDPFLGVKAAAAELERRYPGTRLAWIAVRAEAPSQVRLMDWS^ 

FFLTTVWTRPGPEVLNRCRMNAISGWQAFFPVHFQEFNPALSPQRSPPGPPGAGPDPPSPPG 

ADPSRGAPIGGRFDRQASAEGCFYNADYLAARARIAVNWQARKRIUCPL^ 

LHLFRAVEPGLVQKFSLRDCSPRLSEELYHRCRLSNLEGLGGRAQLAMALFEQEQANST 
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FIGURE 119 

CGGAGTGGTGCGCCAACGTGAGAGGAAACCCGTGCGCGGCTGCGCTTTCCTGTCCCCAAGCC 

GTTCTAGACGCGGGAAAAATGCTTTCTGAAAGCAGCTCCTTTTTGAAGGGTGTGATGCTTGG 

AAGCATTTTCTGTGCTTTGATCACTATGCTAGGACACATTAGGATTGGTCATGGAAATAGAA 

TGCACCACCATGAGCATCATCACCTACAAGCTCCTAACAAAGAAGATATCTTGAAAATTTCA 

GAGGATGAGCGCATGGAGCTCAGTAAGAGCTTTCGAGTATACTGTATTATCCTTGTAAAACC 

CAAAGATGTGAGTCTTTGGGCTGCAGTAAAGGAGACTTGGACCAAACACTGTGACAAAGCAG 

AGTTCTTCAGTTCTGAAAATGTTAAAGTGTTTGAGTCAATTAATATGGACACAAATGACATG 

TGGTTAATGATGAGAAAAGCTTACAAATACGCCTTTGATAAGTATAGAGACCAATACAACTG 

GTTCTTCCTTGCACGCCCCACTACGTTTGCTATCATTGAAAACCTAAAGTATTTTITGTTAA 

AAAAGGATCC AT CAC AGC CTTTCTATCTAGGCCACACTATAAAATCTGGAGACCTTGAATAT 

GTGGGTATGGAAGGAGGAATTGTCTTAAGTGTAGAATCAATGAAAAGACTTAACAGCCTTCT 

C AAT AT C C C AG AAAAGTGTC CTGAACAGGGAGGGATGATTTGGAAGATATCTGAAGAT AAAC 

AGCTAGCAGTTTGCCTGAAATATGCTGGAGTATTTGCAGAAAATGCAGAAGATGCTGATGGA 

AAAGATGTATTTAATACCAAATCTGTTGGGCTTTCTATTAAAGAGGCAATGACTTATCACCC 

CAACCAGGTAGTAGAAGGCTGTTGTTCAGATATGGCTGTTACTTTTAATGGACTGACTCCAA 

ATCAGATGCATGTGATGATGTATGGGGTATACCGCCTTAGGGCATTTGGGCATATTTTCAAT 

GATGCATTGGTTTTCTTACCTCCAAATGGTTCTGACAATGACTGAGAAGTGGTAGAAAAGCG 

TGAATATGATCTTTGTATAGGACGTGTGTTGTCATTATTTGTAGTAGTAACTACATATCCAA 

TACAGCTGTATGTTTCTTTTTCTTTTCTAATTTGGTGGCACTC % " 

TCAGTAGTACATTTTTAAATGAGGGTGGTTTTITTCTTTAAAACACATGAACATTGTAAATG *~ 

TGTTGGAAAGAAGTGTTTTAAGAATAATAATTTTGCAAATAAACTATTAATAAATATTATAT 

GTGATAAATTCTAAATTATGAACATTAGAAATCTGTGGGGCACATA l ' lTrr GCTGATTGGTT 

AAAAAATTTTAACAGGTCTTTAGCGTTCTAAGATATGCAAATGATATCTCTAGTTGTGAATT 

TGTGATTAAAGTAAAACTTTTAGCTGTGTGTTCCCTTTACTTCTAATACTGATTTATGTTCT 

AAGCCTCCCCAAGTTCGAATGGATTTGCCITCTCAAAATGTACAACTAAGCAACT 

ATTAAAGTGAAAGTTGAAAAAT 
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FTGTJRE 120 

><signal peptide> 

no-sesssflkgvmlgsifcali™lghirighg 

><stan mature protein> 

NRMHHHEHHHLQAPNKEDILKISEDERMELSKSF^^ 
TKHCDKAEFFSSENVKVFESINMDT>TOM^ 

TTFAIIE^KYFLLKKDPSQPFYLGHmSGDLEYVGMEGGIVLSVESMKRLNSLLNIP 

EKCPEQGGMIWKISEDKQLAVCLKYAGWAENAEDADGKDVFNTKSVGLSIKEAMT 

YHPNQWEGCCSDMAVTFNGLTPNQMHVMMYGW 

xpotential N-glycosylation site> 

NGSDND 
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FIGIIRF 121 

CCCACGCGTCCGATCTTACCAACAAAACACTCCTGAGGAGAAAGAAAGAGAGGGAGGGAGAG 
AAAAAGAGAGAGAGAGAAACAAAAAACCAAAGAGAGAGAAAAAATGAATTCATCTAAATCAT 
CTGAAACACAATGCACAGAGAGAGGATGCTTCTCTTCCCAAATGTTCTTATGGACTGTTGCT 
GGGATCCCCATCCTATTTCTCAGTGCCTGTTTCATCACCAGATGTGTTGTGACATTTCGCAT 
CTTTCAAACCTGTGATGAGAAAAAGTTTCAGCTACCTGAGAATTTCACAGAGCTCTCCTGCT 
ACAATTATGGATCAGGTTCAGTCAAGAATTGTTGTCCATTGAACTGGGAATATTTTCAATCC 
AGCTGCTACTTCTTTTCTACTGACACCATTTCCTGGGCGTTAAGTTTAAAGAACTGCTCAGC 
CATGGGGGCTCACCTGGTGGTTATCAACTCACAGGAGGAGCAGGAATTCCTTTCCTACAAGA 
AACCTAAAATGAGAGAGTTTTTTATTGGACTGTCAGACCAGGTTGTCGAGGGTCAGTGGCAA 
TGGGTGGACGGCACACCTTTGACAAAGTCTCTGAGCTTCTGGGATGTAGGGGAGCCCAACAA 
CATAGCTACCCTGGAGGACTGTGCCACCATGAGAGACTCTTCAAACCCAAGGCAAAATTGGA 
ATGATGTAACCTGTTTCCTCAATTATTTTCGGATTTGTGAAATGGTAGGAATAAATCCTTTG 
AA C AAAG G AAAAT C T C T T T AAGAAC AGAAGGC AC AAC T CAAAT G T G T AAAGAAGG AAGAG CA 

AGAACATGGCCACACCCACCGCCCCACACGAGAAATTTGTGCGCTGAACTTCAAAGGACTTC 

ATAAGTATTTGTTACTCTGATACAAATAAAAATAAGTAGTTTTAAATGTTAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAA 



127 / 128 



WO 99/14328 , PCT/US98/19330 

FTGTIRE 122 

xsubunit 1 of 1/ 219 aa, 0 stop 
><MW: 25072, pi: 5.16, NX(S/T): 3 

MNSSKSSETQCTERGCFSSQMFLWTVAGIPILFLSACFITRCWTFRI FQTCDEKKFQLPEN 
FTELSCYNYGSGSVKNCCPLNWEYFQSSCYFFSTDTISWALSLKNCSAMGAHLWINSQEEQ 
EFLSYKKPKMREFFIGLSDQWEGQWQWVDGTPLTKSLSFWDVGEPNNIATLEDCATMRDSS 
NPRQNWNDVTCFLNYFRICEMVGINPLNKGKSL 
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